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CLAIMS 



[Claim(s)] 

[Claim 1] It is the lens driving gear characterized by being fabricated by resin and becoming so that it may be united with the 
path cord to which said lens holder connects said two or more drive coils electrically in the lens driving gear which was made 
to perform feed to said drive coil by said metal wire production-like elastic member while supporting the lens holder to which 
an objective lens and two or more drive coils were fixed by two or more metal wire production-like elastic members. 
[Claim 2] It is the lens driving gear according to claim 1 which said lens holder is a path cord and really [ said ] fabricated in 
the condition that the ends are exposed while it includes said a part of path cord [ at least ], and is characterized by said 
exposed part serving as a connection terminal to said drive coil. 

[Claim 3] The lens holder and the suspension base made of resin are really fabricated at two or more ends side of a metal 
wire production-like elastic member. In the lens driving gear which an objective lens and two or more drive coils are fixed to 
this fabricated lens holder, and was made to perform feed to said drive coil by said metal wire production-like elastic member 
Said metal wire production-like elastic member has a connection terminal to said drive coil which it comes to expose to the 
§nd side in part from said lens holder. The lens driving gear characterized by really fabricating the path cord which connects 
said two or more drive coils electrically after having been connoted by said lens holder. 

[Claim 4] It is the lens driving gear according to claim 3 which said path cord has the connection terminal connected to said 
drive coil to the ends, and is characterized by exposing this connection terminal from said lens holder. 
[Claim 5] The suspension unit for lens driving gears which is a suspension unit for lens driving gears with which it really 
comes to fabricate the lens holder and the suspension base made of resin at two or more ends side of a metal wire 
production-like elastic member, and is characterized by really fabricating the path cord for connecting electrically said two or 
more drive coils fixed by said lens holder in the condition of being connoted by said lens holder. 

[Claim 6] While connecting the lens holder and the suspension base where two or more drive coils connected electrically are 
fixed through two or more metal wire production-like elastic members by the objective lens and the path cord and supporting 
a lens holder movable It is the manufacture approach of a lens driving gear that said metal wire production-like elastic 
member performs feed to said drive coil. Said 1st process which positions two or more the metal wire production-like elastic 
members and said path cords of a book in a position relation, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lens driving gear fabricated by resin so that it might be united to disc- 
like record media, such as a compact disk and an optical disk, about the lens driving gear for performing informational writing 
or read optically in the path cord which connects two or more drive coils with the lens holder which constitutes especially 
moving part electrically, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The pickup driving gear 1 which reproduces conventionally the information recorded on optical 
disks, such as CD and DVD, is known. The pickup driving gear 1 is performing tracking control which carries out follow-up 
control of the objective lens to the eccentricity of the code track of an optical disk while performing focal control which 
controls the distance of the information recording surface of an optical disk, and an objective lens to the curvature and 
deflection of an optical disk in order to read to accuracy the information recorded on the optical disk. The structure of this 
pickup driving gear 1 is explained using drawin g 26 . 

[0003] The tabular actuator base 4 where the pickup driving gear 1 carried out opposite arrangement of the yoke 3 with 
which the magnet 2 of a couple is fixed, With the moving part 7 supported movable with four support wires 6a~6d by the 
support base 5 fixed with the screw which is not illustrated on the side face of the actuator base 4 It constitutes from 
actuator covering 14 formed in the core box by the metal plate or resin which formed the opening hole 13 for objective lens 8 
in the ceiling part which takes care of this moving part 7, and the pickup body which contains optics, such as the light 
source, a collimator lens, and a beam splitter, and which is not illustrated. An objective lens 8 is built in and moving part 7 
consists of a lens holder 10 which has four fixed arms 9 which projected in the direction of tracking, a focal coil 1 1 wound 
around the periphery of a lens holder 10, and a magnet 2 and four tracking coils 12 of the shape of a D character fixed to the 
both-sides side of the lens holder 10 which counters. Moreover, moving part 7 is that four fixed arms 9 of a lens holder 10 
are formed in the support base 5, and are fixed to four support wires 6a-6d, and is supported movable to the actuator base 
4. 

[0004] Since four above-mentioned support wires 6a-6d are used for the path cord which supplies an actuation current to 
the focal coil 1 1 and four tracking coils 12 while they support moving part 7 movable, they are formed by the conductive 
good elastic member. 

[0005] One end of line is connected for example, to support wire 6a, and, as for the focal coil 1 1 wound around the periphery 
of a lens holder 10, the end of line of another side is connected to support wire 6b. Therefore, moving part 7 drives in the 
direction of a focus by supplying a focal actuation current to two support wires 6a and 6b of the support base 5. 
[0006] Moreover, four are connected to the serial by two support wires 6c and 6d and an outgoing line 13 being used for 4 
tracking coil 12 fixed to the both-sides side of a lens holder 10. That is, it is fixed to one side face of a lens holder 10, and 
one support wire 6c is connected to the one side end of line of two tracking coils 12 by which the series connection was 
carried out. It is fixed to the side face of another side of a lens holder 10, and support wire 6d of another side is connected 
to the one side end of line of two tracking coils 12 by which the series connection was carried out. The series connection of 
the four tracking coils 1 2 is carried out to two support wires 6c and 6d by connecting the another side ends of line of the 
tracking coil 12 by the outgoing line 13. Therefore, moving part 7 drives in the direction of tracking by supplying a tracking 
actuation current to two support wires 6c and 6d. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the pickup driving gear 1 had connected two tracking coils 
12 fixed to one side face of the lens holder 10 which constitutes moving part 7, and two tracking coils 12 fixed to the side 
face of another side of a lens holder 10 by using an outgoing line 13. However, in order to make electric connection of a coil 
after fixing a coil to a lens holder, fabrication operation is complicated and requires time amount. Moreover, since an outgoing 
line will be in the condition that the space near a lens holder was taken about, when a lens holder drove, there was a problem 
referred to as being easy to generate the nonconformity of contacted and disconnecting in other members. 
[0008] This invention is accomplished in view of the above-mentioned technical problem, and the object is in offering the lens 
driving gear which fabricated to one the path cord which connects two or more drive coils with the lens holder which 
constitutes moving part electrically, and its manufacture approach. 
[0009] 

[Means for Solving the Problem] In the lens driving gear which was made to perform feed to a drive coil by the metal wire 
production-like elastic member, in order to solve the above-mentioned technical problem, while the lens driving gear 
concerning this invention according to claim 1 supports the lens holder to which an objective lens and two or more drive coils 
were fixed by two or more metal wire production-like elastic members, it fabricates and a lens holder consists of resin so 
that it may be united with the path cord which connects two or more drive coils electrically. 

[0010] Moreover, the lens driving gear concerning invention according to claim 2 is a lens driving gear according to claim 1, a 
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lens holder is a path cord and really fabricated in the condition that the ends are exposed while it includes a part of path 
w cord [ at least ], and it is characterized by an exposed part serving as a connection terminal to a drive coil. 

[001 1] Moreover, the lens driving gear concerning invention according to claim 3 The lens holder and the suspension base 
made of resin are really fabricated at two or more ends side of a metal wire production-like elastic member. In the lens 
^ driving gear which an objective lens and two or more drive coils are fixed to this fabricated lens holder, and was made to 
perform feed to a drive coil by the metal wire production-like elastic member It has a connection terminal to the drive coil 
which comes to expose a metal wire production-like elastic member to the end side in part from a lens holder, and is 
characterized by really being fabricated, after the path cord which connects two or more drive coils electrically has been 
connoted by the lens holder. 

[0012] Moreover, the lens driving gear concerning invention according to claim 4 is a lens driving gear according to claim 3, 
and a path cord has the connection terminal connected to a drive coil to the ends, and it is characterized by exposing this 
connection terminal from a lens holder. 

[0013] Moreover, the suspension unit for lens driving gears concerning invention according to claim 5 is a suspension unit for 
lens driving gears with which it really comes to fabricate the lens holder and the suspension base made of resin at two or 
more ends side of a metal wire production-like elastic member, and is characterized by really fabricating the path cord for 
connecting electrically two or more drive coils fixed by the lens holder in the condition of being connoted by the lens holder. 
[0014] Moreover, the manufacture approach of the lens driving gear concerning invention according to claim 6 While 
connecting the lens holder and the suspension base where two or more drive coils connected electrically are fixed through 
two or more metal wire production-like elastic members by the objective lens and the path cord and supporting a lens holder 
movable The 1st process which is the manufacture approach of a lens driving gear of performing feed to a drive coil, and 
positions two or more metal wire production-like elastic members and a path cord in a position relation by the metal wire 
production-like elastic member, The lens holder which is from resin on the end side of a metal wire production-like elastic 
member to a metal wire production-like elastic member and a path cord really to shaping and coincidence While fixing an 
objective lens and two or more drive coils to the 2nd process which really fabricates the suspension base which is from resin 
on the other end side of a metal wire production-like elastic member to a metal wire production-like elastic member, and a 
lens holder It is characterized by including the 3rd process which connects a metal wire production-like elastic member and 
the terminal of a connection to the terminal of a drive coil. 

[001 5] Moreover, the manufacture approach of the lens driving gear concerning invention according to claim 7 is the 
manufacture approach of a lens driving gear according to claim 6, and it is characterized by a metal wire production-like 
elastic member and a path cord performing connection, now the process which is positioned mutually and cuts the 
connection section between the 2nd process and the 3rd process by the connection section in the 1st process and the 2nd 
process. 
[0016] 

[Embodiment of the Invention] Drawing 1 is the important section perspective view of the pickup 200 by the gestalt of 
operation of this invention. Moreover, drawin g 2 is the top view of a pickup 200, and drawin g 3 is the side elevation of the 
pickup 200 when seeing from a spindle motor 180 side. The configuration of a pickup 200 is explained below, referring to 
drawin g 1 thru/or drawin g 3 . 

[0017] It connects with the actuator base 40 by elastic members 74, 94, and 80,104. the moving part 130 which fixed the 
printed circuit board A coil 50 and the printed circuit board B coil 60 to the both-sides side of a lens holder 30 where the 
pickup 200 of this invention built in the objective lens 37 — four lines — While the yoke 152 of the couple which fixed the 
magnet 151 of the couple which consists of I character-like N poles and the U character-like south pole by which establish 
magnetic predetermined space in the both-sides side of the actuator section 140 which supported moving part 130 movable, 
and moving part 130, and opposite arrangement is carried out, and by which multi-electrode magnetization was carried out is 
formed The suspension base 150 in which the set-up section 153 by which opposite arrangement is carried out so that the 
side face of the direction of tracking of moving part 130 (drawing Nakaya mark T) may be surrounded was formed, The side 
face in which it is formed by the aluminum dies casting which contains optics, such as the light source which is not 
illustrated, a collimator lens, and a beam splitter, and a spindle motor 1 80 is approached (it is called the direction of inner 
circumference below, and is described as the drawing Nakaya mark Si.) Moreover, the direction of a periphery over this is 
described as So. It constitutes from the pickup body 170 which established the semicircle-like depression 171. 
[0018] The actuator section 140 inserts the screw with a spring and fixed screw which are not illustrated to two attaching 
holes 41 and 42 of the suspension base 40, and is fixed to the actuator base 150. The actuator section 140 is fixed after 
position adjustment of the direction shown in the drawing Nakaya mark R1 of drawing 1 has been performed by the M-like 
knock out plate 155 formed in the V-like slot 44 formed in the base of the suspension base 40, and the actuator base 150. 
Moreover, the actuator section 140 is inserted in the stanchion 173 with a spring fixed to the pickup body 175 in the edge on 
the other hand, and another side is fixed with the fixed screw 174. The actuator base 150 is fixed by the projected part 158 
and M mold attaching part 172 of the pickup body 170 which were formed in the set-up sections 153a and 153b on either 
side where position adjustment of a drawing Nakaya mark R 2-way is performed. 

[001 9] It is made easy for the pickup 200 of the gestalt of operation of this invention to be forming the semicircle-like 
depression 171 in the side face of the direction of inner circumference Si of the pickup body 170, and to approach a spindle 
motor 1 80 side, moreover, the line to which a pickup 200 supports moving part 1 30 as shown in drawin g 2 — the distance Ti 
from an elastic member 80,104 to the optical-axis (including optical axis of objective lens 37, it is line which becomes vertical 
to direction of tracking, and is described as Oc) line of an objective lens 37 — a line — it forms smaller than the distance To 
from the elastic members 74 and 94 to the optical-axis line Oc of an objective lens 37. thus, the line which supports moving 
part 130 — elastic members 74 and 94 and a line — the objective lens 37 of a pickup 200 becomes possible [ approaching 
the inner circumference side of an optical disk further ] by forming an elastic member 80,104 in an unsymmetrical location to 
the optical-axis line Oc of an objective lens 37. 

[0020] four lines which support moving part 130 while the pickup 200 of the gestalt of operation of this invention establishes 
the semicircle-like depression 171 in the pickup body 170, as mentioned above — the pickup 200 consists of preparing 
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asymmetrically the fixed position of elastic members 74, 94, and 80,104 to the optical-axis line Oc of an objective lens 37 so 
c that it may approach by the inner circumference side of a spindle motor 1 80 and an optical disk. 

[0021] Thus, although the moving part 130 which constituted generates the angular moment, the pickup 200 of the gestalt of 
operation of this invention is devising the structure of the actuator section 140, and it has realized small and lightweight- 
ization, without generating the angular moment. Then, while explaining the structure of the whole actuator section 1 40 used 
for the pickup 200 by the gestalt of operation of this invention using drawin g 4 , the structure of each part material which 
constitutes the actuator section 140 is explained below at a detail. 

[0022] four lines by which the moving part 1 30 which fixed the printed circuit board B coil 60 to the side face of the direction 
of back (drawing Nakaya mark Sb) of a lens holder 30 was fixed to the suspension base 40 while the actuator section 140 
fixed the printed circuit board A coil 50 to the side face of the direction of the front (drawing Nakaya mark Sf) of the lens 
holder 30 which built in the objective lens 37, as drawin g 4 showed — it is having structure supported movable by elastic 
members 74, 80, and 94,104. four lines which constitute the actuator section 140 — in case elastic members 74, 80, and 
94,104 carry out resin shaping of a lens holder 30 and the suspension base 40, they are really fabricated by insert molding. 
[0023] The above-mentioned lens holder 30 which constitutes the actuator section 140, and the suspension base 40 are 
having structure shown in drawing 5 . In addition, drawin g 5 (A) is the perspective view of a lens holder 30, and drawin g 5 (B) 
is the perspective view of the suspension base 40. 

[0024] While a lens holder 30 is the abbreviation quadrate-part material of the hollow structure by which resin shaping was 
carried out and the opening aperture 32 for objective lens 37 is formed in the center of abbreviation of a top panel 31 Fixed 
arm 34a of the couple which is the back Sb side of a lens holder 30, and is the elastic member fixed part which projects at a 
level with the direction of inner circumference Si from the base 33 in the location estranged in the direction of a focus 
(drawing Nakaya mark F) to the top panel 31 and this top panel 31, 34b and the fixed arms 35a and 35b of the couple which is 
the back Sb side of a lens holder 30, and is the elastic member fixed part of another side which projects at a level with the 
periphery So direction from a top panel 31 and a base 33, It forms by the lobes 36a and 36b of the couple which is the front 
Sf side of a lens holder 30, and is the terminal fixed part which projects at a level with the periphery So direction from a top 
panel 31 and a base 33. 

[0025] two attaching holes 41 and 42 formed on the other hand since the suspension base 40 was fixed to the actuator base 
150 as shown in drawin g 5 (B), and the both sides of a longitudinal direction — four lines — elastic members 74, 80, and 
94,104 are the slots 43a and 43b really fabricated and a method member of abbreviation length which has the V-like slot 44 
for position adjustment at the pars basilaris ossis occipitalis and by which resin shaping was carried out. 

[0026] Next, the structure of the printed circuit board A coil 50 used as the drive coil which constitutes moving part 130, and 
the printed circuit board B coil 60 is explained using drawing 6 and drawin g 7 . In addition, since it is fixed to front Sf side 
face of the above-mentioned lens holder 30, the printed circuit board A coil 50 shown in drawin g 6 forms in a lens-holder 30 
side the coils and terminals which are mentioned later. Therefore, in order to make this condition intelligible, it was shown 
where a substrate 51 is looked at through a fluoroscope. That is, coils and terminals are formed on the same side on a space 
background. Moreover, since it is fixed to the back Sb side face of a lens holder 30, the printed circuit board B coil 60 shown 
in drawin g 7 shows the condition of having formed coils and terminals on the same side of space this side. 
[0027] The printed circuit board A coil 50 forms a coil, wiring, etc. with pattern shaping by coppering on the plane substrate 
51, as shown in drawin g 6 , and it forms tracking A coil 52a, tracking B coil 52b, the focal A coil 53, and four terminals (the 
tracking A input terminal 54, the tracking A output terminal 55, the focal A input terminal 56, focal A output terminal 57) 
formed by copper foil on the same field. Tracking A coil 52a and tracking B coil 52b are arranged above a substrate 51, and 
are formed in the same configuration by bilateral symmetry to an optical axis La. Moreover, the focal A coil 53' has a coil core 
on an optical axis La, and it forms it caudad from the line of action DL which connects the coil core of tracking A coil 52a 
and tracking B coil 52b. Moreover, since a substrate 51 bears the balance weight of moving part 130 mentioned later, it forms 
the notch 58 which cut and lacked the upper part, and the heights 59 which made the lower part project. 
[0028] Subsequently, the connection approach of the printed circuit board A coil 50 is explained below. In the 
counterclockwise direction, from a periphery, tracking A coil 52a connected to the tracking A input terminal 54 is formed in 
inner circumference, and is connected to tracking B coil 52b through SURUHORU and copper foil which are not illustrated. 
Tracking B coil 52b is formed in a periphery from inner circumference in the clockwise direction, and is connected to the 
tracking A output terminal 55. Therefore, the series connection of tracking A coil 52a and the tracking B coil 52b is carried 
out between the tracking A input terminal 54 and the tracking A output terminal 55. 

[0029] Moreover, the focal A coil 53 connected to the focal A input terminal 56 is formed in inner circumference from a 
periphery in the clockwise direction, and is connected to the focal A output terminal 57 through SURUHORU and copper foil. 
[0030] On the other hand, the printed circuit board B coil 60 shown in drawing 7 A coil, wiring, etc. are formed with pattern 
shaping by coppering on the plane substrate 51 like the printed circuit board A coil 50. Tracking C coil 62a, Tracking D coil 
62b, the focal B coil 63, and four terminals (the tracking B input terminal 64, the tracking B output terminal 65, the focal B 
input terminal 66, focal B output terminal 67) formed by copper foil are formed on the same side. Tracking C coil 62a and 
tracking D coil 62b are arranged above a substrate 61, and are formed in the same configuration by bilateral symmetry to an 
optical axis La. Moreover, the focal A coil 63 has a coil core on an optical axis La, and it forms it caudad from the line of 
action DL which connects the coil core of tracking C coil 62a and tracking D coil 62b. The substrate 61 forms the notch 68 
which cut and lacked the upper part, and the heights 69 which made the lower part project like the printed circuit board A 
coil 50. 

[0031] Subsequently, the connection approach of the printed circuit board B coil 60 is explained below. In the clockwise 
direction, from a periphery, tracking C coil 62a connected to the tracking B input terminal 64 is formed in inner 
circumference, and is connected to tracking D coil 62b through SURUHORU and copper foil which are not illustrated. 
Tracking D coil 62b is formed in a periphery from inner circumference in the counterclockwise direction, and is connected to 
the tracking B output terminal 65. Therefore, the series connection of tracking C coil 62a and the tracking D coil 62b is 
carried out between the tracking B input terminal 64 and the tracking B output terminal 65. 

[0032] Moreover, the focal B coil 63 connected to the focal B input terminal 66 is formed in inner circumference from a 
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periphery in the clockwise direction, and is connected to the focal B output terminal 67 through SURUHORU and copper foil. 
c [0033] next, four lines by which insert molding is carried out in case resin shaping of a lens holder 30 and the suspension 
base 40 is carried out — the structure of elastic members 74, 80, and 94,104 is explained using drawin gjj and drawing 9 . in 
addition, the thing drawin g 8 pierces [ a thing ] a garbage for a metallic plate by press working of sheet metal etc. — two 
lines — are the top view of the suspension frame 70 after forming elastic members 74 and 80 and each connection, and 
drawin g 9 pierces a garbage for a metallic plate by press working of sheet metal etc. — two lines — rt is the top view of an 
elastic member 94,104 and the bottom suspension frame 90 in which each connection was formed. 

[0034] In addition, in case the top suspension frame 70 is really fabricated by the lens holder 30, it is arranged at the top 
panel 31 side of a lens holder 30, and is bearing the tracking input terminal 72 and the tracking output terminal 78 which are 
mentioned later. Moreover, in case the bottom suspension frame 90 is really fabricated by the lens holder 30, it is arranged at 
the base 33 side of a lens holder 30, and bears the focal input terminal 92 and the focal output terminal 102 which are 
mentioned later. 

[0035] Since the top suspension frame 70 and the bottom suspension frame 90 have the function of a suspension, and the 
wiring function which supplies an actuation current to the printed circuit board coils 50 and 60, they are formed with 
sufficient for example, conductivity with the metal plates 71 and 91 of thin board thickness (for example, about 0.1mm), such 
as titanium copper, phosphor bronze, and beryllium copper, while they are equipped with elastic force, punching processing 
the metal plates 71 and 91 to apply are hoops which make the shape of a long picture, and according to metal mold — four 
lines — elastic members 74, 80, and 94,104, each connection, etc. are connected and formed in the frame part material 77 by 
two or more attachment components 76. Two or more these metal plates 71 and 91 are formed in the predetermined pitch in 
consideration of productivity. 

[0036] the tracking input terminal 72 by which insert molding is carried out to the suspension base 40 as the top suspension 
frame 70 is shown in drawing 8 , and the tracking A input connection 73 where insert molding is carried out to a lens holder 
30 — a line — it is connected in an elastic member (periphery A wire) 74 and A connection section 75, and is held by the 
attaching part 76 at the frame part material 77. moreover, the tracking output terminal 78 by which insert molding is carried 
out to the top suspension base 70 and the tracking B output connection section 79 by which insert molding is carried out to 
a lens holder 30 — a line — it is connected by the elastic member (inner circumference A wire) 80, and is held by the 
attachment component 76 at the frame part material 77. In addition, since it fixes to the position of the metal mold 
mentioned later at accuracy, two or more fixed holes 81 are formed in the frame part material 77 of the top suspension frame 
70. 

[0037] The focal input terminal 92 by which insert molding is carried out to the suspension base 40 on the other hand as the 
bottom suspension frame 90 is shown in drawin g 9 , focal A input connection 93 where insert molding is carried out to a lens 
holder 30 — a line, while connecting with an elastic member (periphery B wire) 94 in B connection section 95 and being held 
by the attachment component 96 at the frame part material 97 Focal B input connection 99 connected with the periphery B 
wire 94 in C connection section 98 is connected with focal B output connection section 101 in D connection section 100. 
[0038] moreover, the focal output terminal 102 by which insert molding is carried out to the suspension base 40 and focal B 
output connection section 103 by which insert molding is carried out to a lens holder 30 — a line — while being connected 
by the elastic member (inner circumference B wire) 104 and being held by the attachment component 96 at the frame part 
material 97, it connects with the inner circumference B wire 104 in E connection section 105 at the tracking A output 
connection section 106, and the tracking B input connection 108 is connected with the tracking A output connection section 
106 in F connection section 107. Moreover, two or more fixed holes 109 are formed in the frame part material 97 of the 
bottom suspension frame 90 like the top suspension frame 70. 

[0039] The above top suspension frame 70 and the bottom suspension frame 90 form the periphery A wire 74 of the top 
suspension frame 70, and the periphery B wire 94 of the bottom suspension frame 90 by the same board width (Wo) while 
they are formed in the same location to the frame part material 77 and 97, while being formed with the metal plates 71 and 
91 of the same board thickness (H). On the other hand, the inner circumference B wire 80 of the top suspension frame 70 
and the inner circumference B wire 104 of the bottom suspension frame 90 are formed by the same board width (Wi) while 
they are formed in the same location to the frame part material 77 and 97. And although mentioned later for details, the 
board width (Wo) of the periphery A wire 74 of the top suspension frame 70 and the periphery B wire 94 of the bottom 
suspension frame 90 is formed more narrowly than the board width (Wi) of the inner circumference B wire 80 of the top 
suspension frame 70, and the inner circumference B wire 104 of the bottom suspension frame 90. The above is explanation 
of the structure of each part material which constitutes the actuator section 140. 

[0040] Next, the manufacture approach of the actuator section 140 is explained using drawing 10 thru/or drawin g 15 . First, 
the procedure of the metal mold structure and resin shaping which are used in case a lens holder 30 and the suspension 
base 40 are really fabricated using the top suspension frame 70 and the bottom suspension frame 90 is explained using 
drawin g 10 . In addition, in order to give explanation simple, drawing 10 is important section structural drawing of the metal 
mold in which only the part of a lens holder 30 is shown, and although metal mold forms the resin space of a lens holder 30 
and the suspension base 40 in one, if it is attached to a detail part, it omits and it is described. 

[0041] Metal mold consists of the lower cover half 110, the left ejector half 111 of a couple and the right ejector half 112, 
and four molds of the up ejector half 1 13, as shown in drawin g 10 , and the injected hole 114 which pours resin into the up 
ejector half 1 13 is formed. The bottom suspension frame 90 is first fixed to this metal mold. 

[0042] The bottom suspension frame 90 is fixed to the position of the lower cover half 1 10 of metal mold. Since the gage pin 
which is not illustrated is prepared in the lower cover half 110, the bottom suspension frame 90 is positioned by accuracy to 
the lower cover half 1 10 by inserting the fixed hole 109 of the bottom suspension frame 90 in this gage pin. Subsequently, the 
left ejector half 1 1 1 and the right ejector half 112 put the bottom suspension frame 90, and are laid in the position of the 
lower cover half 1 10. Next, the top suspension frame 70 is fixed to the position of the left ejector half 1 1 1 and the right 
ejector half 1 1 2. Since the gage pin which is not illustrated is prepared in the left ejector half 1 1 1 or the right ejector half 1 1 2 
like the lower cover half 110, the top suspension frame 70 is positioned by accuracy to the left ejector half 1 1 1 and the right 
ejector half 1 12 by inserting the fixed hole 81 of the top suspension frame 70 in this gage pin upwards. Finally, the up ejector 
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half 113 puts the top suspension frame 70, and is laid on the left ejector half 1 1 1 and the right ejector half 112. As receipt 
i into the metal mold of the top suspension frame 70 and the bottom suspension frame 90 is completed by this and the top 
suspension frame 70 and the bottom suspension frame 90 are surrounded, the resin space 1 15 for lens-holder 30 is formed. 
The above is the 1 st process of the manufacture approach. 

[0043] Next, the resin space 1 15 is filled up with resin through an injected hole 114. If resin hardens and shaping of a lens 
holder 30 and the suspension base 40 is completed, metal mold will be disassembled in the assembly of the above-mentioned 
metal mold, and the procedure of reverse. At this time, the left ejector half 1 1 1 and the right ejector half 112 are removed by 
making it slide to a longitudinal direction. The left ejector half 1 1 1 and the right ejector half 1 1 2 are removed after applying 
the sound deadener of ultraviolet-rays hardening resin to the slots 43a and 43b which once fixed in the condition of having 
made it sliding to a longitudinal direction, and were formed in the both-sides side of the suspension base 40 mentioned 
above. Drawin g 1 1 is what showed the condition of having been removed from above-mentioned metal mold, a lens holder 30 
and the suspension base 40 are fabricated by the top suspension frame 70 and the bottom suspension frame 90 at one, and 
the suspension unit 120 by which two or more formation was carried out completes it to the shape of a ladder. The above is 
the 2nd process of the manufacture approach. 

[0044] Next, each terminal area of the printed circuit board A coil 50 and the printed circuit board B coil 60 (it is hereafter 
described as 2 printed-circu it-board coils 50 and 60) fixed to the lens holder 30, It precedes explaining the 3rd process of 
the manufacture approach which connects elastic members 74, 80, and 94,104 and each connection, four lines fixed to the 
lens holder 30 — Since the process which cuts an unnecessary member is established while cutting the frame part material 
77 and 97 which the top suspension frame 70 and the bottom suspension frame 90 adjoin, these are explained below using 
drawin g 12 and drawing 13 . 

[0045] In addition, drawin g 12 is the top view in which a lens holder 30 and the suspension base 40 really having been 
fabricated by the top suspension frame 70, and having seen through and shown the condition. The lens holder 30 shows the 
fixed arms 34a and 35a of a left Uichi pair formed in the top panel 31 side, and lobe 36a. As shown in drawin g 12 , while the 
parts of the periphery A wire 74, the inner circumference A wire 80, each connection member, etc. are connoted by resin, the 
point of each connection is being fixed in the condition of exposing from resin. Moreover, drawin g 13 is the top view in which 
a lens holder 30 and the suspension base 40 really having been fabricated by the bottom suspension frame 90, and having 
seen through and shown the condition. The lens holder 30 shows the fixed arms 34b and 35b of a left Uichi pair formed in the 
base 33 side, and lobe 36b. As shown in drawin g 13 ; while the parts of the periphery B wire 94, the inner circumference B 
wire 104, each connection member, etc. are connoted by resin, the point of each connection is being fixed in the condition of 
exposing from resin. 

[0046] the top suspension frame 70 and the bottom suspension frame 90 are removed in the part shown by the dotted-line 
frame in drawing — four lines — a lens holder 30 and where the suspension base 40 is connected, it is separated from the 
frame part material 77 and 97 by elastic members 74, 80, and 94,104, and the suspension unit 120 is obtained. 
[0047] The top suspension frame 70 is removed by a laser cut or punch processing in two places shown by dotted-line frame 
I in drawing, and RO as shown in drawing 12 . It is really fabricated by the suspension base 40, and after the tracking A input 
connection 73 connected by A connection member 75 has exposed to the front side face of a lens holder 30, the periphery A 
wire 74 connected with the tracking input terminal 72 separated from the frame part material 77 is being fixed to lobe 36a, 
while being separated from the frame part material 77 and fixed to fixed arm 35a of a lens holder 30. While really being 
fabricated by the suspension base 40, separating the inner circumference A wire 80 connected with the tracking output 
terminal 76 separated from the frame part material 77 from the frame part material 77 on the other hand and being fixed to 
fixed arm 34a of a lens holder 30, it is fixed after the tracking B output connection section 79 connected with the inner 
circumference A wire 80 has been exposed to the back side face of a lens holder 30. 

[0048] moreover, the bottom suspension frame 90 is removed by the same approach in five parts which come out of to 
dotted-line frame Ha in drawing - and which are shown as shown in drawin g 13 . It is really fabricated by the suspension base 
40, and after focal A input connection 93 connected by B connection member 95 has exposed to the front side face of a lens 
holder 30, the periphery B wire 94 connected with the focal input terminal 92 separated from the frame part material 97 is 
being fixed to lobe 36b, while being separated from the frame part material 77 and fixed to fixed arm 35b of a lens holder 30. 
Moreover, after focal B output connection section 101 connected in focal B input connection 99 and D connection section 
100 has been exposed to the front side face of a lens holder 30, focal B input connection 99 separated from the periphery B 
wire 94 is being fixed while being fixed in the condition of having exposed to the back side face of a lens holder 30. 
[0049] Moreover, it is really fabricated by the suspension base 40, and after focal B output connection section 103 
connected with the inner circumference B wire 104 has been exposed to the back side face of a lens holder 30, the inner 
circumference B wire 104 connected with the focal output terminal 102 separated from the frame part material 97 is being 
fixed, while being separated from the frame part material 77 and fixed to fixed arm 34b of a lens holder 30. Moreover, while 
the tracking B input connection 108 separated from the frame part material 97 is fixed in the condition of having exposed to 
the back side face of a lens holder 30, the tracking A output connection section 106 connected in the tracking B input 
connection 108 and F connection section 107 is being fixed in the condition of having exposed to the front side face of a lens 
holder 30. 

[0050] Next, the connection method of the lens holder 30 used as the 3rd process of the manufacture approach mentioned 
above and two printed circuit board coils 50 and 60 is explained using drawin g 14 . In addition, drawin g 14 shows each 
connection really fabricated by the lens holder 30 in the condition of having extended typically (part shown by the drawing 
middle point line) while arranging the printed circuit board A coil 50 and the printed circuit board B coil 60 in the location 
distant from the both-sides side of a lens holder 30 in order to make intelligible structure of the part by which soldering is 
carried out. 

[0051] Each connection of the lens holder 30 which built in the objective lens 37 forms the printed circuit board A coil 50 and 
the printed circuit board B coil 60 in the physical relationship in contact with each terminal formed in the printed circuit 
board A coil 50 and the printed circuit board B coil 60 in the condition of having fixed to the position of a lens holder 30. 
[0052] As shown in drawin g 14 , specifically four terminal areas (the tracking A input terminal section 54, the tracking A 
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output terminal section 55, focal A input terminal section 56, focal A output terminal 57) of the printed circuit board A coil 50 
t It exposes to the front side face of a lens holder 30 in the condition of having fixed to the position of the front side face of a 
lens holder 30. It is in the physical relationship which contacts the formed end face of four connections (the tracking A input 
connection 73, focal A input connection 93, focal B output connection section 101, tracking A output connection section 
106). Moreover, four terminal areas (the tracking B input terminal 64, the tracking B output terminal 65, the focal B input 
terminal 66, focal B output terminal 67) of the printed circuit board B coil 60 are in the physical relationship which contacts 
the end face of four connections (the tracking B output connection section 79, focal B input connection 99, focal B output 
connection section 103, tracking B input connection 108) formed in the back side face of a lens holder 30 by exposing. 
Therefore, the actuator section 1 40 is formed with soldering these. 

[0053] While the periphery A wire 74 connected to the tracking input terminal 72 is connected to the tracking A input 
terminal section 54 through A connection section 75, the tracking A input terminal section 54 is soldered to the tracking A 
input terminal section 54 of the printed circuit board A coil 50. Moreover, while the tracking A output terminal section 55 of 
the printed circuit board A coil 50 is soldered to the tracking A output connection section 106 of a lens holder 30, the 
tracking B input connection 108 of the lens holder 30 connected in the tracking A output connection section 106 and F 
connection section 1 07 is soldered with the tracking B input terminal 64 of the printed circuit board B coil 60. Moreover, 
while the inner circumference A wire 80 connected to the tracking output terminal 78 is connected to the tracking B output 
connection section 79, the tracking B output connection section 79 is soldered with the tracking B output terminal 65 of the 
printed circuit board B coil 60. 

[0054] As mentioned above, tracking A coil 52a of the printed circuit board A coil 50 and tracking B coil 52b While a series 
connection is carried out between the tracking A input terminal section 54 and the tracking A output terminal section 55 
Tracking C coil 62a of the printed circuit board B coil 60 and tracking D coil 62b Since the series connection is carried out 
between the tracking B input terminal 64 and the tracking B output terminal 65, a series connection will be carried out by 
four tracking coils 52a, 52b, 62a, and 62b between the tracking input terminal 72 and the tracking output terminal 78. 
[0055] On the other hand, while the periphery B wire 94 connected to the focal input terminal 92 is connected to focal A 
input terminal section 93 through B connection section 95, focal A input terminal section 93 is soldered to the focal A input 
terminal 56 of the printed circuit board A coil 50. Moreover, while focal A output terminal section 57 of the printed circuit 
board A coil 50 is soldered to focal A output connection section 101 of a lens holder 30, focal B input connection 99 of the 
lens holder 30 connected in the tracking A output connection section 101 and C connection section 100 is soldered with the 
focal B input terminal 66 of the printed circuit board B coil 60. Moreover, while the inner circumference B wire 104 
connected to the focal output terminal 102 is connected to focal B output connection section 103, focal B output connection 
section 103 is soldered with the focal B output terminal 67 of the printed circuit board B coil 60. 

[0056] As mentioned above, since it connects between focal A input terminal section 56 and focal A output terminal section 
57 and the focal B coil 63 of the printed circuit board B coil 60 is connected between the focal B input terminal 66 and the 
focal B output terminal 67, the focal A coil 53 of the printed circuit board A coil 50 will be in the condition that the focal A 
coil 53 and the focal B coil 63 were connected to the serial, between the focal input terminal 94 and the focal output terminal 
104. The above is the 3rd process of the manufacture approach. 

[0057] the actuator section 140 used for the pickup 200 by the gestalt of operation of this invention as explained above — 
four lines — while a lens holder 30 and the actuator base 40, and really fabricating elastic members 74, 80, and 94,104, it is 
not necessary to connect externally using wiring material by really fabricating each connection section which connects the 
printed circuit board A coil 50 and the printed circuit board B coil 60 Therefore, a routing is simplified and the reliable 
actuator section 140 is obtained. 

[0058] Next, the procedure which includes the actuator section 140 in the suspension base 150 is explained using drawing 
15 . In addition, in drawin g 15 (A), drawin g 15 (B) showed the perspective view of the stopper member 157, and drawing 15 
(C) showed the perspective view of the actuator base 150 for the perspective view of the actuator section 140. 
[0059] As mentioned above, the actuator section 140 lays the V-like slot 44 of the actuator base 40 in two M-like knock out 
plate 155 of the suspension base 150, and after it carries out position adjustment on the screw 45 with a spring, and the 
fixed screw 46, it fixes it. Thereby, moving part 130 is supported movable, where magnetic predetermined space is formed to 
the magnet 151 of a couple. Then, the stopper member 157 is inserted in the insertion hole 154 of the set-up section 153 of 
the couple prepared so that moving part 130 might be surrounded at the suspension base 150. 

[0060] the line by which the whole was bent in the shape of abbreviation KO as the stopper member 1 57 was shown in 
drawin g 15 (B) — it is a member and the inhibition sections 158a and 158b to which a KO-like head projects further in the 
interior 130, i.e., moving part, side of the set-up section 153 are formed. It is formed by the elastic member which has the 
spring effectiveness in order to insert the head of both the inhibition sections 158a and 158b from the outside of the set-up 
section 153, in case the stopper member 157 is inserted in the insertion hole 154 of the set-up section 153. 
[0061] The successive range of the direction of tracking of moving part 130 is regulated in the set-up section 153 of the 
couple prepared so that the actuator section 140 laid in the suspension base 150 might surround moving part 130, and the 
successive range of the direction of a focus of moving part 130 is regulated by the stopper member 157. 

[0062] Specifically, it explains using drawin g 16 . In addition, drawing 16 (A) is the top view showing the actuator section 140, 
the set-up section 153 of the suspension base 150, and the physical relationship of the stopper member 157, and drawin g 16 
(B) is the side elevation showing the physical relationship of the stopper member 157 with the lens holder 30 in which the 
objective lens 37 was built, and the set-up section 153. 

[0063] As shown in drawin g 16 , when the stopper member 157 is inserted in the insertion hole 154 of the set-up section 
153, one inhibition section 158a of the stopper member 157 It is arranged in the center of abbreviation of fixed arms 34a and 
34b. While it was estranged and formed in the direction of a focus at the lens holder 30 inhibition section 158b of another 
side of the stopper member 157 It is arranged in the center of abbreviation of the fixed arms 35a and 35b of another side 
estranged and formed in the direction of a focus at the lens holder 30. Therefore, when moving part 130 drives in the upper 
direction of a focus, a successive range is regulated in the distance M2 until the right-and-left fixed arms 34b and 35b 
formed in the base 33 side of a lens holder 30 contact the inhibition sections 158a and 158b. Moreover, when it drives in the 
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downward direction of a focus, a successive range is regulated in the distance M1 until the right-and-left fixed arms 34a and 
c 35a formed in the top panel 31 side of a lens holder 30 contact the inhibition sections 158a and 158b. Thus, since he is trying 
to use the fixed arms 35a and 35b which are the fixed parts of an elastic member as a device for performing successive 
range regulation of the direction of a focus, reduction of cost is realized. 

[0064] In addition, you may make it the insertion hole 154 formed in the set-up section 153 form the insertion holes 156a and 
156b of the couple which formed two or more insertion points as shown in drawin g 17 . Thus, it becomes possible to change 
the above successive range of moving part 1 30, and a down successive range, and to specify with constituting, and the 
versatility of the suspension base 150 increases. 

[0065] As explained above, after fixing the actuator section 140 to the suspension base 150, the stopper member 157 is 
inserted in the insertion hole 1 54 of the set-up section 1 53. And the pickup 200 by the gestalt of operation of this invention 
is completed by fixing the suspension base 150 to the pickup body 170. 

[0066] As mentioned above, while the successive range of the direction of tracking is regulated by the set-up section 153 of 
the suspension base 150, as for the moving part 130 which constitutes the pickup 200 by the gestalt of operation of this 
invention, the successive range of the direction of a focus is regulated by the stopper member 157. Therefore, actuator 
covering becomes unnecessary and small and lightweight-ization of the pickup 200 by the gestalt of operation of this 
invention are attained. 

[0067] next, four lines which support moving part 130 — the operation which prevents the configuration of elastic members 
74, 94, and 80,104 and rolling of moving part 130 is explained using drawin g 18 and drawin g 19 . in addition, the moving part 
130 — actual — four lines — although supported by elastic members 74, 94, and 80,104, in order to avoid the 
complicatedness of explanation, it is made drawing which used only the periphery A wire 74 and the inner circumference A 
wire 80. Thereby, a difference does not arise in actuation. Drawing 18 is the top view of the actuator section 140, and 
drawing 19 is a mimetic diagram explaining the angular moment of moving part 1 30. 

[0068] As mentioned above, the pickup 200 by the gestalt of operation of this invention forms smaller than the distance To 
from the periphery A wire 74 to the optical-axis line Oc of an objective lens 37 the distance Ti from the inner circumference 
A wire 80 which supports moving part 130 as shown in drawing 18 to the optical-axis line Oc of an objective lens 37. In 
connection with this, the inner circumference A wire 80 and the periphery A wire 74 form more greatly (Wi>Wo) than the 
board thickness Wo of the periphery A wire 74 the board width Wi of the inner circumference A wire 80, although formed by 
the same board thickness H. 

[0069] For this reason, the load rate Ki of the inner circumference A wire 80 is shown by the degree type (1). 
Ki**Ti3H ... (1) 

Similarly, the load rate Ko of the periphery A wire 74 is shown by the degree type (2). 
; Ko**To3H ... (2) 

Therefore, the load rate Ki of the relation of Wi>Wo mentioned above to the inner circumference A wire 80 becomes larger 
(Ki>Ko) than the load rate Ko of the periphery A wire 74. 

[0070] Moreover, as shown in x, then drawin g 18 (B), when moving part 130 displaces the amount of bending of the direction 
of a focus of the inner circumference A wire 80 when moving part 130 displaces in the direction of a focus with driving force 
Fd, and the periphery A wire 74 in the direction of a focus, the stability Fi of the inner circumference A wire 80 is shown by 
the degree type (3). 
Fi=Kix ... (3) 

Similarly, the stability Fo of the periphery A wire 74 is shown by the degree type (4). 
Fo=Kox ... (4) 

The stability Fi of the relation of Ki>Ko mentioned above to the inner circumference A wire 80 becomes larger (Fi>Fo) than 
the stability Fo of the periphery A wire 74. 

[0071] The angular moment of moving part 130 is called for by the product of the distance from the center of gravity Gt (the 
point of application of focal driving force and the center of gravity of moving part 130 are in agreement on an optical axis La.) 
of moving part 130 to a spring (the inner circumference A wire 80 and periphery A wire 74), and the stability of the location 
where the spring (the inner circumference A wire 80 and periphery A wire 74) is being fixed. Therefore, if the angular moment 
of the stability Fi of the inner circumference A wire 80 and the angular moment of the stability Fo of the periphery A wire 74 
balance, the angular moment will be set to 0 and moving part 130 will not rotate. 

[0072] From the above thing, the board width Wi of the inner circumference A wire 80 and the board width Wo of the 
periphery A wire 74 are set as the relation shown by the degree type (4). 
FiTi=FoTo ... (4) 

As explained above, the pickup 200 by the gestalt of operation of this invention While forming smaller than the distance To 
from the periphery A wires 74 and 94 to the optical-axis line Oc of an objective lens 37 the distance Ti from the inner 
circumference A wire 80,104 which supports moving part 130 to the optical-axis line Oc of an objective lens 37 The board 
width Wi of the inner circumference A wire 80,104 by forming more greatly than the board thickness Wo of the periphery A 
wires 74 and 94 Without producing rolling by the angular moment of moving part 130, the inner circumference 180, i.e., spindle 
motor, side of the actuator section 140 is constituted small compared with a periphery side, and it becomes possible to make 
an objective lens approach by the inner circumference side of an optical disk. 

[0073] in addition — such — a line — setting out which changes the spring multiplier of elastic members 74, 94, and 80,104 
— the line of an inner circumference side and not only a periphery side but the direction upside of a focus — the line of 
elastic members 74 and 80 and the bottom — it is also possible to change a load rate between elastic members 94,104. The 
distance To to an elastic member 94,104 differs, that is, it is shown in drawing 20 — as — the line of the center of gravity Gt 
of the movable object 130 to an upside — the distance Ti of elastic members 74 and 80, and a lower line — When driving a 
center of gravity Gt in the direction of tracking with driving force Ft, in order to suppress generating of the angular moment 
by the stability of a spring the above-mentioned formula (4) is realized — as — an upper line — the load rate of elastic 
members 74 and 80, and a lower line — what is necessary is just to set up the load rate of an elastic member 94,104 suitably 
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[0074] Moreover, if setting out of a load rate does not not necessarily need to materialize the equality of the above- 
mentioned formula (4), it changes a load rate so that the angular moment by which a load rate joins a movable object 
compared with the case of being equal, altogether may decrease, and it is set up, it can contribute to suppression of rolling. 
[0075] Next, the center of gravity of moving part 130 is explained using drawin g 21 thru/or drawin g 24 . In addition, although 
the printed circuit board A coil 50 and the printed circuit board coil 60 are being fixed actually, since moving part 1 30 formed 
the substrates 51 and 61 of the printed circuit board A coil 50 and the printed circuit board coil 60 in the same configuration, 
it can think that it is the same weight location. Therefore, in order to avoid the complicatedness of explanation, only the 
printed circuit board A coil 50 shows drawing 21 thru/or drawing 24 , Drawing 21 is drawing showing the center of gravity 
when building an objective lens 37 in a lens holder 30 here, drawin g 22 is drawing showing the center of gravity of the printed 
circuit board coil 50, and drawing 23 is drawing showing the center of gravity of moving part 1 30. Moreover, drawing 24 
showed the example at the time of forming the focal A coil 53 more nearly caudad. 

[0076] Since a lens holder 30 is the abbreviation quadrate-part material of the hollow structure by which resin shaping was 
carried out and has the top panel 31 as mentioned above, the center of gravity of a lens holder 30 has it in the location in 
[ Gb ] drawing of top panel 31 approach rather than the core of a lens holder 30, as shown in drawing 21 . If an objective lens 
37 is built in this lens holder 30, the center of gravity of a lens holder 30 will be moved to the location shown all over [ Gn ] 
drawing which moved to the top panel 31 side further. 

[0077] On the other hand, the printed circuit board coil 50 is a field between tracking A coil 52a and tracking B coil 52b, as 
shown in drawin g 22 , and it forms heights 59 in the pars basilaris ossis occipitalis of a substrate 51 while it forms the 
concave notch 58 in the upper part of a substrate 51. Moreover, as for the printed circuit board A coil 50, tracking A coil 52a 
and tracking B coil 52b are formed in bilateral symmetry to the optical axis La. Therefore, the center of gravity of tracking A 
coil 52a and tracking B coil 52b is located in the location shown all over [ Gt ] drawing used as the line of action DL of 
tracking driving force and the intersection of an optical axis La to which the central point of two tracking coils 52a and 52b is 
connected. Moreover, the center of gravity of the focal A coil 53 is located in the location shown all over [ Gf ] drawing 
which intersects an optical axis La in the center of the focal A coil 53. From the above thing, rather than the center of 
gravity Gt of two tracking coils 52a and 52b, the center of gravity of the printed circuit board coil 50 is a lower part, and is 
located in the location shown all over [ of the upper part / center of gravity / Gf / of the focal A coil 53 / Gp ] drawing. 
[0078] Drawing 23 showed the condition of having fixed the printed circuit board A coil 50 to the lens holder 37. When the 
top panel 31 of a lens holder 30 and the top panel of a substrate 51 fix the printed circuit board A coil 50 to the location 
used as a straight line, the heights 59 of the printed circuit board A coil 50 are fixed in the condition of having projected 
caudad from the base 33 of a lens holder 30. 

[0079] Where the printed circuit board coil 50 is fixed to the lens holder 37 which built in the objective lens 37, if the 
distance N1 from the center of gravity Gn of the lens holder 30 which built in the objective lens 37 to the line of action DL of 
tracking driving force, and the distance N2 from the center of gravity Gp of the printed circuit board coil 50 to the line of 
action DL of tracking driving force are equal, the center of gravity Gm of moving part 130 will be on the optical axis La of an 
objective lens 37, and will be formed on the line of action DL of tracking driving force. 

[0080] Therefore, in case the printed circuit board A coil 50 designs a substrate 51 The distance N1 to the line DL which 
connects the central point of the tracking coils 52a and 52b from the center of gravity Gn of the lens holder 30 which built in 
the objective lens 37, i.e., the line of action of tracking driving force, By setting up the magnitude of a notch 58, and the 
magnitude of heights 59 so that the distance N2 from the center of gravity Gp of the printed circuit board coil 50 to line of 
action DL may become equal The center of gravity of moving part 130 can be set as the intersection of the line of action DL 
of tracking driving force, and an optical axis La, and the angular moment cannot be produced in case moving part 130 is 
driven in the direction of tracking. Thus, the adverse effect by the angular moment can be avoided in this operation gestalt, 
without making moving part 130 weight-ize compared with the case where the balance weight of dedication is used, since the 
weight of the focal coil 53 can be used as a balance weight. 

[0081] In addition, the notch 58 formed above the substrate 51 can enlarge the distance of the line of action DL of two 
tracking coils 52a and 52b, and the center of gravity Gp of the printed circuit board A coil 50, N2 [ i.e., ], while making light 
the center of gravity of the printed circuit board A coil 50. Thereby, the weight effectiveness as a balance weight becomes 
larger, that is, — without it increases the AUW of moving part 130 by forming a notch 58 in a substrate 51 — the weight as a 
balance weight — parenchyma — it can enlarge. Thereby, the increase of whenever [ over the weight of an objective lens 
37 / allowances ] and versatility improve. 

[0082] Moreover, as shown in drawing 24 , the printed circuit board A coil 50 may constitute the focal A coil 53 so that it 
may be located further caudad. Thus, with constituting, since the center of gravity Gf of the focal A coil 53 is caudad located 
rather than the example shown by drawin g 22 , it moves caudad also in the center of gravity Gp of the printed circuit board A 
coil 50. However, when constituted in this way, while the weight of a substrate 51 becomes larger than the example shown by 
drawing 22 , the heights 59 of a substrate 51 become large and will restrict the successive range of the direction of a lower 
part focus of moving part 1 30. Therefore, he is trying to set up the configuration of the printed circuit board A coil 50 
according to the center-of^gravity location of the lens holder 30 which built in the objective lens 37. 

[0083] Next, actuation of the moving part of the pickup 200 by the gestalt of operation of this invention is explained using 
drawing 25 . In addition, drawin g 25 is the explanatory view showing the relative-position relation of the printed circuit board 
A coil 50 and a magnet 151 in case moving part 130 is located in the location of normal. 

[0084] A magnet 151 is a multi-electrode magnetization magnet which magnetized for example, N pole in the shape of an 
abbreviation rectangle in the center, and magnetized the south pole of the letter of the abbreviation for U characters so that 
N pole might be surrounded from the methods of three. The magnetization field of N pole is vertical to the space in drawing, 
the magnetic flux which turned to the side front from the background is emitted, the magnetization field of the south pole is 
vertical to the space in drawing, and the magnetic flux which turned to the background from the side front is emitted. As 
shown in drawin g 25 , it arranges so that the center of each coil formed in the printed circuit board A coil 50 may be located 
on the borderline of N pole of a magnet 151, and the south pole. 

[0085] A tracking actuation current is supplied to the tracking input terminal 54 and the tracking output terminal 55 in 



JP,2001-229555,A [DETAILED DESCRIPTION] 



between, and if the current of the direction shown in tracking A coil 52a and tracking B coil 52b by the drawing Nakaya mark 
flows, the tracking driving force of the left shown by the drawing Nakaya mark T will occur. Moreover, supply of the actuation 
current of this and reverse generates the drawing Nakaya mark T and the tracking driving force of the right of reverse. 
[0086] On the other hand, a focal actuation current is supplied to the focal input terminal 56 and the focal output terminal 
57, and if the current of the direction shown in the focal coil 53 in drawing flows, the upper focal driving force shown by the 
drawing Nakaya mark F will occur. Similarly, supply of the actuation current of this and reverse generates the drawing Nakaya 
mark F and the focal driving force of the lower part of reverse. 
[0087] 

[Effect of the Invention] Since the lens holder was fabricated by resin by the path cord and one which connect two or more 
drive coils electrically according to this invention, while nonconformities, such as fracture of a path cord, are avoidable, 
assembly operation is simplified, and a reliable lens driving gear can be obtained. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The perspective view of the pickup of the gestalt of operation of this invention. 
[ Drawin g 2] The top view of the pickup of the gestalt of operation of this invention. 

[ Drawin g 3] The side elevation by the side of the inner circumference of the pickup of the gestalt of operation of this 
invention. 

[ Drawin g 4] The perspective view of the actuator section which constitutes a pickup. 

[ Drawin g 5] The perspective view of the lens holder which constitutes moving part, and the actuator base. 
[ Drawin g 6] Structural drawing of the printed circuit board A coil which constitutes moving part. 
[Drawin g 7] Structural drawing of the printed circuit board B coil which constitutes moving part. 
[ Drawin g 8] Structural drawing of a suspension frame when used for moving part. 
[ Drawin g 9] Structural drawing of a bottom suspension frame used for moving part. 

[ Drawing 10 ] Important section structural drawing of the metal mold when fabricating a suspension unit. 
[ •Drawin g 1 1 ] The perspective view showing the delivery gestalt of a suspension unit. 

[ Drawing 12] Drawing showing the cutting part of suspension frame ** after a lens holder and the suspension base are really 
fabricated. 

[ Drawin g 13] Drawing showing a lens holder and the cutting part of bottom suspension frame ** by which the suspension 
base was really fabricated. 

[ Drawin g 14 ] The structure perspective view when connecting a printed circuit board coil to a suspension unit. 

[ Drawin g 1 5 ] Drawing having shown the procedure which includes the actuator section in the suspension base. 

[ Drawin g 16 ] Drawing used when explaining the function of a stopper member. 

[ Drawin g 1 7 ] Drawing showing the operation gestalt of others of a stopper member. 

[Drawing 18] Drawing used for explaining suppression of the angular moment. 

[ Drawin g 19 ] Drawing used for explaining suppression of the angular moment. 

[ Drawin g 20 ] Drawing used for explaining suppression of the angular moment. 

[ Drawin g 21 ] Drawing used when explaining the relation between a printed circuit board coil and a balance weight. 

[ Drawing 22 ] Drawing used when explaining the relation between a printed circuit board coil and a balance weight. 

[ Drawin g 23 ] Drawing used when explaining the relation between a printed circuit board coil and a balance weight. 

[ Drawin g 24 ] Drawing showing another gestalt of a printed circuit board coil. 

[ Drawing 25 ] Drawing used when explaining the driving force of a focus and tracking. 

[Drawin g 26 ] Drawing showing the structure of the conventional pickup. 

[Description of Notations] 

30 ... Lens holder 

37 ... Objective lens 

40 ... Actuator base 

50 60 ... Printed circuit board coil 

74, 94, and 80,104 ... a line — an elastic member 



130 . 


.. Moving part 


140 .. 


.. Actuator section 


150 . 


.. Suspension base 


151 . 


. Magnet 


153 . 


.. Set-up section 


154 . 


. Insertion hole 


157 . 


. Stopper member 


200 . 


. Pickup 
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ft§3 2001-229555 



-rsirtti;. siife^ias^tt5ii±SiJ*ti-<fcorB!iieiE 

MM*- tttMt t -<* £ <t £ «fc 5 IcfcJggT-fiJcffJ £ tit u 

[ii*«2] Htrteu>X7t-,;u^ii. HUteis*S^<D'>'Ef 

^fjEJ$***&<t-<*fi£}fc£;h.. HulS^ti3gi5»limiSeS» 
Ett<DL/>Xffilbi£B«, 

>X*;u$f ^ 6.-g|5»Saj L T & -SAlEEM a ;u^(0 
IB u > X * ; u •sc I C F*3 a $ *l f- # H T' - # fit ff$ $ ft -5 c t 

z t ? s u > xsesngs., 

X*;u$0 e,Stti**ii. c <t * 4»*«3 I=E 

fUDUVXffiSigfi., 

[IS*jS5] ttft^aftHHttttateffttoiiqiiiiflfi:: 

8&E u>X^;u^iz@^ £ ft-StfiEltiacDiBfba -f ;u£ 
«»MI=tt«-r ^fctfxDff ^A<, SUE U >X*JU$"t- 
a $ tt 6 ttS -c -tefiSJIS $ tl & c <b <h *" « U > 
XI»gIfflOTX'<>v3>a-'y ho 

[liaise] *t^u>xsi;^^i-j:oi:smwi- 
mm * ti ^ -r ;u*><@5£ $ h s u > x*;uy 

**£tf-LTil*SL, U>X*JU$r£?£il|Bjfi£l::£}#-t6 
.title. 1lirE*HttflUXM£flWI::.J:-3TffrGStt3 

•c. 

HrtE^MSJ^tt!*ttg|5»<D-i85fi!llzfcL^TS!lta*aS{^ 
tt!*ttSPtt&l/fI8BSSI9l=» L "CitSgA^ « £ U >X 
^;u^£-<tfiEft5t[5]^(c. f5E#HSmt*5SttSW<0 



tensile t^TStr ie*s§j^tt^i4gB»ic» l -cetfli*^ 
& -> a >^<— x £ -tefi£f&-r 2 is 

fise u >x^;u^icHiits«fei u >xai/^s<7)iBib=> -r 

c i: t ^ £> u- >XiEi()gS(7)§!!it^ji . 

[ii*^7] H!iiamiiiiau:m2ifnrfci,>riiif5 
m 2 xii<t m 3 xiiroraiefrsBiitgSB* wwr siss 

ft a C t t "T ^>Ii*]l 6 IcfBKOT U >XigiS^S 
Co o o 1 ] 

«T-f s»©n««E»a<*i=»Lr.. jt^wiefsss 
a -r ju ^aawicfiij^-r -s tt^s t £-<* t >s j: 5 ic 

OTgr'fiSftJL/-=U>X|gU)^Si:. -^(7)g!jg^lc||-r 
[0 O 0 2] 

icfBit * tifcit* * ns-r s tf ^ <7 r -js&mi&w 1 

[0 0 0 3] e'^77^8»ai1 I*. -»©7iT* 

f2l-^-X4i:, 7^7^zlX — ^K— X4CDffliJ® 
lzEI^L3Sl^^vl|lc < fcy@^$tt/'-3£}#'<— X5IC4 

a57<h. ttpr»3P7$«Bi-r*55fflrc»«ju>X8ffla) 
x^;uyi o<^^c°)y ic^[Ei^4x^^^-~^x=3>r;n 

0 0 4 7- A 9 A^^^-X 5 l:glt b tit 4 
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[0 0 0 4] ±fS4;fc(7)3:$# r 7*< ^6 a -6 dfi. BJ1] 
»7*WBiHrttU3El»-r*i:*lc % 7*-*xa-f;u 

[0005] u>X*;uy 1 O0)JHlHiyf^#lsISixfc^ 

a. 6 biz:?*- AxiMS$ftttt«: tr^praaj 
[0006] *fc, u>X*;uy 1 oa^flSffifcfflg* 

6 c. 6d£3l£fciJLai 3Sil^-S^i:t'4 0^I5ij 

icjfisstrci^o o^y. L/>X^yi ocd-7j(7> 

£ tilt 9U»flE $tlf:2O0h7^>y^ 
;H 2C0-^^4g(C-75(7)^|# r l^^6 c £8M»U U 

2 oco h 5 ^ 4- v y 3 -f ;n. 2 (D-*tt«sirffi^T(Z>3El# 

>f-V6c, 6di:^LT40(Dh7 7 + >y=l-r;H 2 
A<lt5lJffifit**t*o tot, 2^C7)^:f# r 7Y-V6 c. 6 

[0 0 0 7] 

1 o<d— jjcommizmfez titz z -o<d h77+>^>r 

JH 2i:b>X^^1 O<0ffe*CDffilffil::BS**if::2 
00) h^^^n-OH 2<t^?|^t±3L^1 3£ffl(^ 

4uit?8«Lti^o L^L. =>-ou£u>X*;uy 
> X?twu * ttififl) £M 1 31 * H * *tfc«« 4: a * fc «> . 

[0 0 0 8] **iPII*. ±|EHHlr«^fiR*+tfct.(0-C 

f::fc£o 

[0 0 0 9] 

to. H*«ncia«o)*fi^ics^L/>xffi»^a»i. 



<k3KLfcu>xe»8»icfci*-t\ u>x*n^i£. 

[0 0 1 O] *fc. «3R«2lzEKa>*Wlz«*U>X 

BlkSlia* icE«<Du>XE»iK»-e&o 

[0 0 1 1] *fc, M#JS3lcKK(&3grci::«4U>X 

a>E»=J-<^>b<B3£**u *BB«ttBLttfflttl::J:oT 
EM 3 -f ;u^co^m^^7 cfc 5 lc Lfc u >XigUigMlc 

>X*;u^e>-SB»llttSLr35:4Efa)3-<;u^(7)S» 

[0 0 12] *fc, |f#Jf 4 KKKOSEElCfl^l^X 

«w-**u tt««a^f4u>x*;u^&»as*i« 
z t &&®Lt -r -5c 

[00 1 3] »3R«5lcKK<DS£Wl::«5U>X 

[0 0 14] *fc % M#Jl6KEK<&*Wc«4U>X 
-Ol^(Dif&®£fT5 U>XE»£«a>*fi2fjS"Cfco 

«»2I«£. U>X*;uyrz»»U>X&tf«[»(DB 
ln^^ISt4t ttlz. &BHift'RPM£tttt&tf 
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[0 0 15] »**7|CffiK<D«e8l^«*U>X 
[0 0 16] 

I) t° 7 ^ 7 7 ^81 2 O 0 (Dl^llit fe^o 

mz\*\* o o<D¥&mT>&<>). B3i* 
xtr > k;u^e— ^ 1 8 omfrt>mtzm<Dtzv<?7vzfm 

l2OO0|lit^§o B 1 7bMU3 J#KLOOt° 
7^77^812 OO<0«fS£^Tl::|&Bj|-f & 0 
[0 0 17] *^t 9 7^77^8!2 o oii. *r«a 
b>X3 7 ^P^/SLfr U>X^;U^3 OCDfaUPJj^lC^'J 
> hSSA3>f^5 O t > h«*£B=i>OU6 O £@ 
«Lf:nrt«1 3 0$4*08*?Ht»tt7 4, 9 4. 
80. 1 O 4-C7^7f aX- £ K— OClillgL. 

ot. nragpi 3 o<Diaaflijsic»r^(D«SL3SM*Kitr 

4l«*a*tt**tfc-*KZ>V^*^ h 1 5 1 SB^Lfc: 
-^3-^ 1 5 2 *<R(ff>*l pTMffll 3 O 

»|SJE«$*i*ltKffl1 5 3 fMim'Ova > 
X 150^ B^L&l^;15u =i 'J * U>X. 

e-Ax z?*) v*} months, zmtoir & t a y * * 

■VX h«T*»A$tt. Xt°> KJU*— * 1 8 Od&i&f 
6fflJ® (JslTrt»*fiJi:st^EI**HlS i <hfE-fo * 

Dfl^-1 7 1 tRlffclf^T^tf^-f 1 7 ott*«a 

[0 0 18] T^^zlX— 1 4 Ol*. ■tf-X'OS/g 
4O<0 2 0<Dflfcf*7i4 1 . 4 2l:i^L^tU 

— X 1 50!:iS££*t& 0 7^faX~^ai1 4 0li, 

W>va X4 0(D«ffilcj^fiK*tifcVJ|*ai4 
4^7^fii-M-X1 5 Olc^fitStifcMttSSaS 
«1 5 5(=<fciJ. HI <DB + *H1R 1 l::^r;&|6]<D*» 

^^14011 -^^t°7^77^f-< 17 5CS 

ft**? 1 7 4tlS^tl^c T^iX— X 1 5 
01*. ^CD^IS^M 5 3 a. 1 5 3 b Cleric Lfc^SB 
1 5 BtHy<?TV'?#T4 1 7 O0)M9ft|$8l 7 2 
y. B**fflR 2*fi|0)§B»BB*<ff*3*tfc«tt 

[0 0 19] **M(Djl!fi<D^ffla)e^^7'^^S«2 
OOfi. tf^T^^T-f 1 7 O0>f*JBS i ^rsjcoaij 
ffilz*Rtt0>GO*M 7 1 £ff2fi£-r£C£-C, Xtf >K;u 



^e — £ 1 s o(Hi::»ifiL«< Lti^^o e^^r 

^/^SJB2 0 0I4. B2lc^fJ:5lrpJij!)a5l 3 0££ 
l#-r4»ttWttaB»8 0. 1 0 4^b»«5U>X3 7<D 
(M»U>X3 7©*«m, h77 + >^ 
*Ifillc»LTSiti:ft*«-efcyOci:IB-r) «*r<D 
B»T i £|»tt5Mi»»7 4* 9 4Ax6»ttU>X3 7 

l>£ 0 cOcfc^lcplSfjgui 3 0S3El#-r6«tt5li±ffl*t 

7 4. 94£«tt»tt«M*80. 1 04^ib>X3 
7 <Z>*g£ + '0«O c \Z-&LXtmft<D&.W\~Sil+& - £ 
T*. fcf *>^7^^JS«2 O 00>»iaU>X3 71*. 

[0 0 2 0] ±^L/r c t : plr*^B^(7)||ffi(D^^C0t 0 ^ 
^77^812 0 01*. \*V*?7v-Ji£T4 1 7 0IC4* 

RttODD^I 7 1 SRltSt^lr, dJUjS* 1 3 O 

-r*4*a>a«wita*r7 4. 94. so. io4^@ 

»lcRif £ d tv\£v<?7 v zfmm. 2 0 0jxtf>K;u 
diets sirt^o 

[002 1] ^(D ^ o {zmf&Ltz^im^ 1 3 0(£. Bts 
T^^SSB200I*. 7"^zlX — ££01 40<DfgiI£ 

JfitD^fflfwcfe'Stf ^^7"^^»B2 O O Infill* «s>*t4T 
^o-X-^SM 4 0(D£i*(D«iS£B4$ffll*TttE 
•r^xh^lc. T^^zlX-^SM 4 0S«ffit4ft«« 

[0 0 2 2] 7^faX- $$fl 1 4 Oli. 0 4f*t«fc 
5IC»1*|U>X3 7 SrtiRLf=U>X7h;uy3 OCDfltl^ 

LfcpTKiWl 3om^>ya^-X4 0l:it^f 
*Xfc4*0)«tt»tt»*t 7 4. 8 0. 9 4. 1 04T^ 

1 4 0*«fiK-r«4*0)«M*»1t«*t7 4. 8 0. 9 
4. 104li. l/>Xto?3 0^X'<>V3> / <- 

x4o*tt»fiR»-r4i»i^ -f h*»i=*«-i» 

[0 0 2 3] T^^o-X — 1 4 0^t«i«-r^±IBU/ 
>X/t^;U^ 3 O titX^>*>3 V<— X4 01*. B5IC 
LTL^o ffl. B5 (A) ttU>X*;U^3 

o<D»aBT?fcy. B5 (b) im^>va >^<— x 

4 0(D»tfc§ 0 

[0024] U>X*i^3 0ll «fa§fiS^*tlf-+^ 
«JKDD8*^«*t-Cfcy. ^®3 1 a>BS+AlC»«|L/> 
X3 7MDS3 2A<^flt**l4t*JZ % U>X^;U 

y3o<o»ss bffinr*fcy^®3 1 K^B3 1 
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ftiSffltfe^-^if 7-A 3 4a. 34bi:, U 
>X*;U$*3 OCD&7JS bltfey^®3 1 3 

£SB-Cfc£-^0>@S7— A3 5 a. 3 5 b t . U>X 
*JU^3 O0)ittl7j S f <^-Cfe l J^®3 1 &tf«ffi3 3fr 

[00 2 5] — ^^>va>^-X4 0li, 15 
(B) IC^-TJz ^ICT^T^lX — ^^<— X 1 50lC@^ 

*lRia>ia5flJlZ4*(D|8ttWttfiPtt7 4. 8 0, 9 4. 1 
0 4A<-Mif^Ma4 3a, 4 3b<h. Jl^lC^t* 

[0 0 2 6] pJifiSPl 3 0S«Sf61i3YJI/ 

;u6o<7>iiiS*ii6stfii7Sfflt%T^-r^o isi. m 

eiZTTi-fz? 1 ) > hSt5An^;u5 oii. _tfEU>X/n;u 

hStSB=i>OU6 Ol*. U>X7ft;U^3 OCD^^S b AH 

[0027] > HSfiA3-r;u5 oi*. meizTfk^ 

<fc7lc¥®#<7>Sl£5 1 ±IC^> — >l* 

^Au-OU5 2 a '^>^B3^Jl/5 2 b . 

7t-*XAH>f^5 3 < !:, fflatMLf;40(D^ 

(h7^AAW5 4, h^^*>^AU3*«J 
^55, 7t-^XAA^]5S : F5 6, — 73XAfcii*j 
5g : F5 7) *W-B±f::»|* LTt^o h77^r^'A 
□ -<;U5 2 a t h^V^-lsf&^J )V5 2 b StS 5 

1<D±*KE«U 5fettL afz»LX**»f*T?H-^ 
ttUJf2jaLTl*<5. 37* — *XAn-fjl/5 31*. 

=i-f a±ic&y % h^*->^A=j-r;u 

5 2 aMh77^r>yBi]-<;U5 2 b <D =□ -f JU^'fc £ 

5 i i*. aa-r*pj«i«i 3 oa^^v^x^ 
[0028] ;^r% :7y > hSgAu^;u5 ocDSSfg 

h7'^>^A3>f ;U5 2 ali. U T*tt 

^LT h77^>yBn>f;ix5 2 blrffgl^tt^o h7 



Ot, h77^>^*A^Y;i/5 2 a £ *7^>^*B=I 
>OU52bf£. h77 + ^*AA^a : f : 54^h7'^ 

[0029] 37^-73XAA^S^5 6IC««* 

[0030] -75. ^71^7^^^^ > hiffiB3-<;U6 
Of*. :7U > hg&Azi^ ;U5 O £Hraic. ¥@tt<7>S 

HSIfMLfcttD-Cfcy, h774r>^Ca'{;i/6 2a 

<t. h77^>yDH^^62b^, "7 ^ 73 XBU 

;U6 3£. ^^ST*^i5£^tl^4 0(D^ (h^^^>^* 
BA**^6 4, h^*V*>yBta*«ST-6 5. "7* — 
*)XBA*J^66. 7* — 2>XB£ii±ia£^6 7) £|5] 
-®-tlCff*J&LTl^o h77^r>^CU'{^62at 
h77^>^DH'<^6 2bli, gj£ 6 1 <D±J5 iC&fi 

l^o £fr. 7t-^]XA3>fjU63li, n'OU + ifcA* 
TfelfcL a±lCfetj % h77^>^Ca-f;i/62ai:h7 
7^r>^Dn<;i,6 2 bCDzi^U^'fr^^f^lJiD L 
«kytT»i:MLtL^ 0 ifi6 1lt, 3fU>h«fi 

AZ3-OU5 OtHttlC, ±*£«]y*l^;:ttJ*ffi6 8 <t 
[O O 3 1 ] ^T?, ^'J > hIffiB3^Jl6 0<D#£|g 

*a*jaTfc»wr* 0 H77+>^ba^6 4ic 

«M***tfc h77 + >^C3-fJI/6 2 al£. ft®<>)X*ft 

^Lt h77^>^D3>r;i,6 2 bi:M^Mo 

^4r>^D=l-r;U6 2 bti. 7i(H]y T'P^^^^^^I^^ 

£o ftoT. h77^>^Ca^fil/6 2 a t Y-^V^rly 
^D=I^;U6 2 bli. h77 + >yBA*S^6 4i:h 

[00 3 2] ^fc. ^XBA734g^6 6fCfgg|^ 

tLfc^^- — 73XB=I-<;U6 3li. ^(Hiy T?^H^^)F*q^ 

x.iUT^-yu^ur^fi^^LT^^-^XB 
[0033] u>X7^;u^3 oir-tl-X'OvB > 

X4 o^«tflgj*^-r^s5ic hmmzti* 

4*(0««»ttffl*f7 4. 8 0. 9 4. 1 0 4fl)i»$ 

«*^uxinx«iCcfcy^K»»*iT*a< -iKcfcy 

2*a>««?Mt«*t7 4. 8 0^&m8ia5^^fi£Lyr± 

-«7-x^>v/3 >^ u— A7 oco¥®s-efey . m9it& 
■tta>sptt*^uxj6Dx«ic«»:y^K»»*lT%a< - 
tircfcy 2*o>«*»ttSB«-9 4. 1 o 4£&f$!?!gi£ 

MLf:TO^>va>7l/-A9 OC0¥®S|-efe 
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60 

[0034] ft. ±^^>va>7b-A7 0lt U 
>X*;u^3 Olr— t*j$ff2£ti U>X^jU^3 

■Oir-{*rtt^**t*Rlc % U>X7^;uy3 0(DJS®3 3 

[00 3 5] ±«^>V3 U— A7 ORl/m 
^>V3>7U-A90lt W»3>«^ 

awe s*rr 4 5Wt**«*«fc*ic»«tta> 

mi^&m mz-li0. 1 mmflJt) C0#JSS7 1.91 

-ejisjas*i«o <&£:&js*e7 1 . 9 1 1*. «Rtt$&-r 
*(&«ttwitaj*r 7 4 . so. 94. io4W#»« 

9*A<««0>«l#SMt7 6-C»»»7 7|C51teS*lT» 
***l4o ca>*JH£7 1 . 9 11*. i^^flLt 

rFt£ t° ^ =s- -e«»» It 6 *ir * • 

[00 3 6] ±tX^<>v3>7U-A7 0ft Q 8 IC 
^£51::. ^^>va X4 Olr-Olt— hi* 

ofz-r hriE^stt* h^^*>yAA*««sP7 

3A<«tt»ttffl*t (rtSA9-f^-) 7 4SO^AiliKa5 
l>£ 0 ±^^>V3 X7 0IC>T >-t— h 

rt»**t«hv^*>yHJ*«B^-7 8 4:. U>X*ju$f 
3 0(:>r^- h77*>yBHJ*S8» 

7 9 3b<«ttSMl»» (WA9-f^-) 8 0tl*S 
*l. «l#ffl*r7 6-C««*T7 7|C«»SFttri^o l*k 
±1tX^>V3 A 7 0<Z)#gM*7 7|rf*, 

fl.8 1 ^M^titl^^o 
[00 3 7] — W<>V3 >37 U— A9 01*. 

3 OlC-f >-y— HiWe*tlft7t-*XAA*tt«S9 
3 tfttttWttfiM* (HUB^^^-) 9 4 4Bifi^$i5 9 
51?iMa**U «»«»9 6-<7tt»*r9 7lZ«»$tt* 
4:#fC % ^B9-f^- 9 4|CCiSj£Sfl9 8T*jI*S**i 
fc7t-*XBA*lta«9 9 3^Dittttt 1 OOT'7t 

[00 38] itX'OvS >^<— X4 otc-f >it 

— hfit^stt*^^— *xta*M-r-i 024. u>x* 
ffl i o 3 *<a«»tt»*r dUBB-?**— > 104^1 

«»«B*r9 6-C»»*r9 7lC«»StL*fc* 
IC. ^B9-<V-1 0 4|CEil1Sffi1 05th77 + 



>yAa*»«ffl 1 0 6(CilS^tt. h^y*>^AtB 
0 6(ZFiISa5l 07t'h7«^>m* 

>^U— A9 oa>»ffl*T9 7ICI*, ±^X^>V3>7 

[0039] ±Ig±^7 ^>V3>7U-A70«!:T^ 
X^>v3>7U-A90lt H — (H) CO^S 

*57 1. 9 1 Vr*f&£hZ>t#:\Z % ±ifX^>i>3 

b-A7 OOfl^A^V— 7 4 tT^X/<>y3>7 
U— A9 OMiB^'fV- 9 41*. 7 7 . 97 

o) t^rtLTL^. — ^. IW'Oi/g A 
7 0(D^B9>T-V-80 tTtX^>V3 >^ U— A 
9 OCDrtJ^B^-f-V— 1 0 41*. **ffl*f7 7. 9 7 l^*t 
LTH-tt«f=»rt*tt«4:*lz. f^-fitS (W i ) t? 

»«Ltt^. ^lt. Bffli*aai*r«>*^ ±^tx^> 

V3>7b-A7 OCO^H A^^-V— 7 4 4T"»tX^> 
V3>7L/-A9 0(7)^B7Y-V-9 4(DSti (W 
o) I*. ±tX^>v3>7L/-A7O0)rtfflB9<^ 

— 8 OiTfX^^va >9b-A9 OCDP^JlB^-f -V 

— 1 0 4(Dffi«tl (Wi ) d;yt!*<ML-Cl^o ia± 
*<7*^ii-*SM 4 0£«/ST6#m*<Z>«i£(7)ia 

[0040] T^jlX— £fflJ1 400S!ig^;i 

$@i o/b^Eii 5$fflt>rl5iH^^^ 0 5tr. ±-*tX'< 

>V3 >7U-A7 OtT^X^^v 3 L/-A9 O 
£ffll>T U>X*JU5f 3 04-*X'Ov'3 >^~X4 O 
S-*jjl»"r*IKl=:fflL\&4i*#l!flia4:«IB*»a)* 
■ $B1 0£fflLvCKWr*o ft* u>x,-t^u 

y30^X^>v3^-X4 OC0«Jflg^^$-i*IC 
^fiELfctiO)-CfcS3b^ IftB^^ffiEJSlz-r^f-^U 1 01* 

[004 1 ] £&*. HI OlcsFT^KTSSH^Sii 
lot. pTISS 1 1 1 pTMS! 1124:. 

3ic»jg$aA-r*aAfl.i i 4 36<Rit6*t-ct^« 0 c 

[004 2] T-9-X^>v3>7U-A9 0li, ^lO 

Tgu@^^i i o<Dm&o>i&m.\zB&iri>o T^m^m 

1 1 0(z(*. gI^i±4fe{4M^^t o >^<tgltt>^^rL^^<0 
T*. C(7)ii©^^)t 0 >lCT-9-X^>V3 A9 o 

CDS^^LI 0 9$tiA-r^C4T*Ta5@^Ml 1 0lz*t 
Ltm^>v3>7U-A9 0*<IE$il::tea*fe#>£ 

4x*o ^pj»si 1 1 t^-ojmmi 1 2(*. t 

^>i/ 3 >^ U— A 9 O $tt^aA;-CT»iS1 1 
1 0O^r^(7)tiSl^mM$tt^ o JL-9-X^>v3 
>7U-A7 0li, ^pTS!)^1 1 iStffipJilil 1 2 
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lc. ^DjftMl 1 1 Xf«? pIKS! 1 1 2fzlS. B**Lfc 

>(Z±{-±^X^<>^3 >7b-A7 0<7)©5£?l8 1 £ 
#A-T*C £-T?aEDT»SM 1 1 ££i dJBjM 1 1 2lc*fL 

6o ^^l3±giaIS!}SJ 1 1 3I£. 1W»3>7 1/ 
A 7 0^m^>va>7b-A9 OCO^MP^^COiiX 

[0 0 4 3] 1 4*ai:r«8i^Kii 1 

1 t^pJSjMi i 2 1*. ^^fadx^ KSttfcttH 

-e— n@£L. ±itLfc-y-x'<>i/3 X4 o<7>iw 
mi:»*Lfci4 3 a, 4 3 b izmft&ffltmmcDm 
n»«*Lfctt»y»sh4. hi ir*. ±i£co£M 

[0 0 4 4] ^C, U>X*;U^3 OlZg^ftf-^'J 
>hS«A=l-r;U50<t^U>hS*5B=l>r^60 cm 
T\ 2O^'J>hIffi^^^5 0, 6 0iEt) <7>&« 

sm*7 4. so. 9 4. 1 o Ajkxs&mwtut&mmf 

>V3>7 U-A7 OSl/Tt^'Oya >37 U — A 9 
0(D»«-r**MM*7 7. 9 7t«it4i*l=, 

TBI 2XtfHl 3£ffll*TJsTFI::lft«j-r4« 
[0045] ft. H 1 2li±fX^>V3>7b-A7 

oiru>X/t-v;uy 3 o ^x^>v3>^-X4 0A<- 
i*^**ttt«|$aaLr*Lfc¥ffiHT?fc4o U>X 
*;u$f3 0(i. ^®3 HUfc»ja4*Lfc**— »o>BS 

7-A34a, 3 5 a £. ^tUS(53 6 a <fc£^LTl* 
* 0 01 2ir7K-r^5fC^^A r 7>f -V— 7 4 < trt^A r 7 

JEStin^o 11 3l*T-^-X^>V3 >^U — 

A 9 0lCU>X/t^^y 3 0 ^X^>V3 >^-X4 0 



@S7-A3 4b, 35b£. ^fciiSfl 3 6 b t £^ Lt 
l*S D Hi SlCTF^r^^lcnfflB^-T^— 9 4 irWSB 

1 0 4Atfftil«Str«a)-Sa^ttaHcnfid 
-c?B£**iTi*4o 

[0 0 4 6] ±^>V3>7U-A7 0MT^X 

^>v3>7u-A9oii, @**»»-c**r»»$i» 

££*L&-<tlz£ tj % 4*<7)f£ttpH£0*t7 4. 8 0. 
94. 1 0 4|Cb>Xt>^^3 0i:, ^X^>V3>^ 
— X4 0i)<m&£tltzVtBVft&#7 7. 9 7^b«iy 
tt**U «><>v3>a-7 h 1 2 0*<»t>tt*o 

[0047] ±^X^>V3>7U-A7 0li, 11 2 
(c^^^^|c|ll^^^^S.t/n-e^-r2M^T^U--9 ! 

3 >^-X4 0i:-Mif^ti, »SP*T7 7^t>«y» 

-f^-7 4ii, ^SP*t7 7^t>^jyst$nu>xn-x;u^ 

3 0(Dit7- A3 5 alC@3t£;ft.£££:|C. AjItS« 
**7 5T?«SS*lfc h7^ + >yAA*»«»7 3/><U 
>X*;U^3 0(Dffir*ffl!JSlcRaiLfcttlBT?^aSffl3 6 
a |C@^^H*C l>5o — *X^y>3 >K— X4 0 

iz-Wf&mzti. »»#7 7]6^&«Dy«i**tfch^^* 

><?&t>m*7 6l:ae*tlfcrtHA9-<^-8 0(£. 
#Sfi*t7 7^b«jy«**tLx>X^;uy3 0<D@^7 — 
A3 4 a ICg^^tl4<h^|Z. rtiA r 7'f -V— 8 0 [cSl 

[0048] *fc % TO'Ova >^U— A9 Ol£. 

Hi 3\ztt&o\zm#&&ft'^~^X-7skir$Wfir<D& 

orc-«a»*it, &fftt9 7^t>^jy»$*tfc^^— 

*XA*ffl^9 2lZiMSLfcn[BB9^— 9 4li. 

BM*7 7^f>wyjBlsttu>X7h;uy3 o<d@£7— a 

3 5 bdg^tL^xb&lZ. B5HSS«B*t9 5-CiHS**l 

fry*— -hT. aa*1S«WB9 3^u>X/n;u^3 ocoitj 

£o 9 4^f,iffly||tS*tfc^* — 

*FXBA*J?£^Sf5 9 9fi. U>Xt^;u^3 oa>«S«ffi 

fttt»9 9 £ Dil^aS 1 0 0T«m&2tltcy*-**B 

tti*tt««i o i *<u>Xt>JU^3 o<D«r*fflIffll::Bffi 

[0 0 4 9] fife. tX'Oya>'<-X4 0l:-M 
tt«Mst9 73^6«yjH**tfc^*— 
^1 0 2lCilSLf-rt^B'7^A'-1 0 4I*. «sgP*t7 

7^&«yi*tiu>x*;uy 3 0fl)aS7-A3 4 b 

ic@^^H^<b^ic. ^B7>rt-io4tjieLfc 

Z>* — ^XBttJ^fSSiaJl O 3A<U>X7fxVU^3 OCD^ 
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9 7*^«y«S4tfc h77 + >^BA^)f|g!Sl 0 8 
flM 0 7-C5H8**lfch^^*>yAtfi*««»1 0 6 

[00 50] *fc* ±aLfc«a«aa)*3i8i:ft4 

U>Xt^3 0i, 2-0<DZf*) > hfi*£=J-OU5 0. 
6 0i:fl)Sa*a$Bl 4£m*TR8l'r£>. 11 

u>X*;uy 3 oo)iagffllffi^t>»*ifcfiBic^ij > 

feA=l^JU5 OSl/^'J > hftlfiB3-OU6 O^iSg-f 

[00 5 1 ] *f!$!U>X3 7 *rtjBLfcU>X/^;U5f 3 
0<D#»«fflli. :?'J>h*1fiAa-OU5 0<k^U>h 
«;|fiB3-OU6 o^u>X^;i/^3 oa>Rfr£(Di£«(::H 
SLfcttig-c^'J > ksisazi-ous oawj > hS 
;U6 0lc»j«S*ifc#S|ll^ttt«i-r4tt«llflR 

[00 5 2] mtttfJlcl*. Hi 4lz^f cfc dl^U > h 

StS A a >T;U 5 0(7)4 OCD^aJ (h7'^>^AA* 
«f«5 4, h^^^r>^Adi*tt^aJ5 5, 
XAAA»fS5 6, 37* — JlXAtiiJiaS^S 7) I*. 

u>x*7u**3 o<z)ii(r*fflJffia>HrSa)fiB!^iiSLfctt 
®r*b>X7tx;u^3 oa>itt*«iBBi=»asLr»rt**ifc 

4 0(Dg» ( h^*>^AA2jf£*rc$iJ7 3. 7^- — 
^XAA^lf*^a59 3. 7^-^Ba*ft«»10 

1. h7^+>yAB*»»»io6) o)«aiica»t 

4 0©«« (h77*>yBA*W6 4, h^'V* 
>^*Btii£j^6 5. ^t-^XBAMTee, 
-^XB^^e 7) I*. >X*;U5f 3 0(Z>»*«| 
ffiClBtii LtM^Hf' 4 0(7)f£&E£f5 (h^>^>^B 
aS*»«ffl7 9. 7t-*XBA*S«99 9, :7*- 
*XBaJ*S«SM 0 3* h7'> + >^BA*»»«1 

0 8) a>«iaica»-r4ii«Bi«fcfc4o tot, ctt 

[0 0 5 3] h7^*>yA*«-7-7 2lC»«**tfc^ 
HA^-f^- 7 4(£. A31*£«|57 5£*fLT h77 + > 

AA^)3ffi^gP5 4A<^'J > hIffiAn-fil.5 0(7) h ^ 
*>yAA*MI : ?-W5 4fCi»iBBf*lt**XT«. *fc* Zf 
U> hStSA=3>T;U5 0(7) h^^*>^Affi*tt^ffl5 

5 I*. l/>X^J^3 0(7) h^^*>^Aa4*ft«9J 1 
0 6lr#Eattlt£*i£,b#lz. h^^*>^AdJ*«« 
SB 1 O 6 t FilSgP 1 O 7 t?»fft*tlT L^4 U>X*;U 
9 3 0(0 h^'V^r>^BA*fS»SB 1 O 8 A<^'J > h£ 



«B=i>r;U6 0(7) 7*>^BA*S^6 4 £i£BBtt 

»7 9lctt«**i5£#lc. h7^*>yBB*ft«« 
7 9*<^U > KIteBa-<il,6 oa)h77*^BBi* 

[0054] ISLf^^l^'J > hSSA=lY7U5 0 
0) h77^>yA3>fJl/5 2 a t h 7 ^*>^B a 
52bl£. h774>^AA^^S54(bh77^> 

'J > hS1SB=l^;i/6 0(Dh77^r>^Cn^;U62a 
<th7 1 ^>^D3'{Jl/6 2blt h77^r^*BA^ 

^6 4<t h^*y^r>^Bdi*ffi^-6 s t<Dmvm.m$ 

m^HXl^CDX'. h7'^>^A^7 2i:h77 

*>ytu*a»^-7 8 tonvA-oo h7'^>y3^r^ 

52a, 52b. 62a. 6 2 b/)<i5l]S8tSjxfcttB 

[00 5 5] — 3?;*- — ±JXA^5S^9 2lZffi8|**l 
f-n^B^-r -V— 9 4(i. BjftfcSSP9 5^Lt7t- 
2>XAA*l38Tai9 3lC««aFtt«t*fr. 7t-^A 
AA^]5i^9 3 3&<^U > hS«Ail-fJU5 OCT)?*- — 
*XAA*)iifl5^5 6lC*fflf*lfSttr4o *fc* 

HStSA=i-<;U5 0<7)^4~ *XAaj*4S^-»5 7(£. 
U>X*;U<$f 3 0(7)^* — *XAaj*»«SPl 0 1 
mttiiZti&t&iz. h7'>4>yAtti*8a»ioi 
£c2ean o o-et$jS£ftTi^u>X7fc;u$f 3 ocd 
7t-*XBA*8«»9 9A^U > h««B=i-OU6 
o^^t-^ABA^e 6 t^mttrtZtixi^&o 

-f^-10 4lt 7 t-*XBlll*8«» 1 O 3 
**l*£#U:* 7t-*XBU*»«9l03Wj> 
hiteBH^;U6 OCO^^- — ^XBt±i^ig^6 7 
ftCtStL*. 

[005 6] ±*Lfccfc 5IC^'J > JU5 O 

<D~?j — ^AA^'f ;U 5 3f±. :7* — *JX AA:fcaS^-Si5 
5 6 t 7* — *X AUl*«8T«5 7 t<Z)IHlCttttS*l % 

> hfi*£B=l-<;U6 0(7)37;*- — ^AB3-{;i/6 3 
I*. — *XBA^)5ST-6 6 — *XBaj*««-7- 

9At7* — ^XttJ^jS^Fl 0 4(DHt?7t-*XA3 
-<JU5 3 < h7t-*XBH't'^6 3A<tt#J|C»IKS*lfc 

[00 5 7] WL±mwLtz*?\z*&w<Dmifemm\z 

O 0lCffil^^>ti4T^^zLX — 
^§Pl4 0(i. 4*<D«lttWttffl*r7 4. 8 0. 9 4. 

1 o 4 £ u>X;n;uy 3 0^(/7^f aX-^ X 4 
ot-frfife^-r^t^ir. ^'j>h8fiAa^jU50t 
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7^faX- £351 4 0)!)<f btl^)o 
[0058] SfclC aX — £351 40?^X^<> 

•>3>*— X 1 5 OlZ«i*t;^lI£|gi 5£ffll^Tt&JE 
tSo ft. 11 5 (A) (47^f :iX-$3J1 4 00^ 

au, n 5 (b) i4x h^/N'gp*t 1 5 7<Dmmm 

£. H1 5 (C) Ii7^fal-^^X1 5O0iS 

[0059] ±&Ltz£5\Z7 0^o-^ — 5%$l 40 
14. 7^fai-^K-X4 0(DV^S4 4^^> 
>3 X 1 5 0(D2 0(7)M#^fciiJEl 5 5 

L. X^'J>ytttfZ4 5tISt^4 6-e$«H8L 
fc«U:@£-r5o zttlCcfcy. pJSUSM 3 0lt -*KD 
h 1 5 1 \ztt^Tffife<Dm%^m$:tef&LtzVt 

-xi 5 0fZDji[j^i 3 o$mt;& : Dizmif*titz--7ti 

CDJllI£35 1 5 3 <7)ffA?l 1 5 4 IZX h ^/<3i# 15 7$ 
[0060] Xh7/Wl 57lt H1 5 (B) ICtf 

■r^aic^^DSattiz^fyfflif £ftfc|gtt3Jfl'T*fc 

y. =»#<7)5fc3Sl4. SElCtfcgftffil 5 3 CDP^SPmiJ. o£tj 
dIK)35 1 3 0{RlJ|C^ttS-r^$!|ihai 1 5 8 a. 158b7b< 
tltbtltl^o X h^/<a^1 5 7(4. 3:1235 1 5 3 
(D»A7L1 5 4lc»A-r*BB^. SS«Jlhfi|J1 5 8 a . 1 
5 8 b<£>5fcS 5 3fl)^b»AtSfctf), 

[006 1] tX^>ya X 1 5 OlcmS^H/- 

T^faX— ^ffll 4 0lt BJU)351 3 O^ffliDJ;?^ 
ISIt^n/r-^CDiLlSaJI 5 3trBJS[)$P1 3 0 <D h ^ ^ 
*>^*(R|(Z)8«lKH3&<a*]**l. Xh7/W»1 5 7 

-epfifiai 3 oco:?*— *x^irkd»»«h*<**i]**i 
[0 0 6 2] M{*tf)i^(4. 1 1 e&m^xmWT&o 

ft. 11 6 (A) l47<7^X-$3i1 40t, ^-x^ 
»a^-X 1 5 0<D±LWl%$ 1 5 3&1/X h'>/^*t 
1 5 7MIii^t?iit'fey, HI 6 (B) I* 

^il/>X3 7rt<i*j8£*U::U>X*;uy 3 o <!:. HIS 

a$i 5 3t. x h^/N°aj«i 5 7(D{iMH^$^-r§y@ 

[006 3] HI 6 fr^-Tcfc O JiliSai 1 5 3 CD*$A 
?Ll 5 4[ZX h*)//«KM 5 7 £*f A"f X 
35*t 1 5 7 CD— ^<7)*JjhaJl 5 8 a (4. U>X^^^3 
0(=7^ — *XSF|nllC»|HLT^fill**lfc-*a>H^7 
-A3 4 a. 3 4 b<7>B§**l::ra**U Xh^/^ft 
1 5 7 0)te:£0>fc]it35 1 5 8 b 14. U>X7ft;u$f 30l: 
^^-*X*fSl(z8tp B TLr^fifc*ttfcft6*<D®ST— A 
3 5 a. 3 5 bCOBS^^I^KM^tl^o ij£ot, PT1&35 
1 3 014. ±*0)7^~*X*|fillze»**tfc»«. U 
>X*;U#3 OCD&® 3 3{|iJ|Cff^^tv/i:£^@^T — 
A3 4 b. 3 5 brf)<frjlt35 1 5 8 a. 1 58bl:^gt 



<D?*-j)*?5$uzmm£titzm'e:it. i/>xt^y3 

0<7>^®3 1^lCff2j££;Kfr£:&g£7— A3 4 a. 3 
5 a*<$l]lt351 5 8 a. 1 5 8 b iZ &3iT'(D&M 
M 1 T'#imBjWattaF*l*. ^IC. ?*-:fcx 

#<7)@£35-e&&@£7— A3 5 a. 3 5b£*Jfflf£ 
^dUTl^^T?. =iX hCDi£^$H^^-t±TL>^ 0 
[0 0 6 4] ft. 1 5 3lrJ^fiELfc» Afl.1 5 4 

14. H1 7 iz^-t* 5 lc££fc(7)ff AtiS£ff2/&Lfr-*t 
<J>m XK 1 5 6 a . 1 5 6 b^iSlt^^^f^LT^m 

[006 5] ia±l»B^Lfccfc5ir. t^zlx— $351 
4 0jfX^>V3>^-X1 5 0(Cg^L*:&. HIS 
35 1 5 3(Dtf A?L1 5 4[CX h*y/<35** 1 5 7 £tfA"f 
£o fit, tX^>v3^<-X1 50jf'^77 
:Wr-f 1 7 OIZg^T^C^tr. *§£BA<DmM<DKm 
\z&h\£y'?7vzi1&mz 0 0«t^>. 

[0 0 6 6] Ji^L/ick5lC. **M0)Hi6(DflS«lCcfc 
*t'^^7^^S«2 0 0$«*-r*pT»SB1 3 0(4. 
-y-X'Ov a — X 1 5 OC0Ht£3$ 1 5 3lCcfc y 
•v^>y»W(D»MISH35<att**L*i:*l=- Xh^ 

3j#i s 7iCct y -pit— *x*iRKD»»KH)b<a*i**i 

[0 0 6 7] pTISSBI 3 0^f$f|)4*(D8tt 

pit£35#7 4. 9 4. 8 0. 1 O 4 pTMSJI 3 

ocdp— u >y*K±-r*fffflrcoi^ria i s&i/hi 

9^fflLNTl5iB^t-^o ft. '5Tij!)35l 3 014. H0glZl4 4 
*(D«tt»tt«»7 4, 9 4. 8 0. 1 0 4t^^tl 

ni=«fey»fti=ai^<±i:*cttt<f^o hi 8147^ 

fax- $35 1 4 0(D¥®HT?fcy . H 1 9I4pIB35 1 
3 OCDlHliE^-^ > hJS^t^itfe^o 
[0 0 6 8] -L^Lf-cfcdf^^B^CDSI^CD^Sf^cfc^ 

tf7977^8fi2 0 0li, H i 8lC7F^^5l^pia35 

1 3 0S^t^^A7^f^-80^b»U>X3 
7 0)** + iD«Oc*T?a)ffi«T i $. «A9^t- 
7 4^bSSll/>X3 7 0)**4"b«Oc*-Ca>ffittT 

-V— 8 O^^A^-f V— 7 414. m-<DfcmHX'Jtm 
LtU^^iA^-rt- 8 OCOffitHW i (4. rtSA9 
^^-7 4(^8[i|Wo^yt^#< (Wi>Wo)|| 

[0069] Z(7>t-a6. rt^A7-<-V— 8 0(7>A*^8fc 
K i 14. ( 1 ) Vff;£*lZ)o 
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K i oc T i 3h • ■ • ( 1 ) 

(2) -e^$*i£ 0 

Koocj o3h • • • (2) 

— 8 0<7)/<*^&K i it. ^A^Yt- 7 40>/<*S 
&K 0e J: y*,*#< ( K i > K o ) ££o 

[OO 7 0] &tz. "518)^5 1 3 0*<ISB)^Fd(C^or 

y^-^^m^^tzt ZOftmAH^— 8 O <t 

^SA9^t- 7 4(7)^* — £X7D[S]CD^g£ x £ ~f 
118 (B) (^^ckd 1^1)95 1 3 0*<^^ — 

F i (3) -r?jF^n^o 

Fi=Ki x ■ ■ ■ (3) 

(4) T'^^tl^o 
F o = K o x • • • (4) 

±i^LfrK i >K oOM&fr*. ftil A^-f -V— 8 0 0) 
m.7ttiF i I*. nJlA r 7>r-V-7 4(Dm7U^lFo^y ^ 
(F i > F o) £r£ 0 

[0 0 7 1 ] pIK^j i 3 ocomtt-t > Mi. "STlftSfl 
1 3 OCDM'frG t (Z>* — Jl*mW}Jj(Dftm&t'°lW}£$ 
1 3 0<DS'CM£. 5ttl&La±|:-lfeLtt^o ) ti*k>/< 
* MA9'f J P-80t^A9'f J C-7 4) £t?CD 
£§8£<h. /<* (WJ8A^-*--8 0£*WaA r 7-1'-V— 7 

4) 3b<H^**iri^*ia«a>«5c*i:(D»-e*i6t)*t 

£o ftoT. ftj^ A^-f^P— 8 0<£>^te2) F i COtElfc^E 

— y>h£. ftm A^-fV— 7 4CD^tc*I F oCDIhIIe^E 

-y vhtffty^*.!*. ihHe^e— h3&<otfty. pi 

H)SP 1 3 OfiEHiELfclV, 

[00 7 2] \>Ji±(D^tfrZ>. fij^A^M A*— 8 0(7)}£ 
iWi t»HA9<^- 7 4<D«*BWol*. #5* (4) 

F i T i = FoTo • - • (4) 

^V— 8 0. 1 0 4^b^l/>X3 7(D^t»MO 
c £-C<DS§StT i £. ^A9-f -V— 7 4 . 9 4^b)^f 

ftib>X3 7 (D3fe*+iD«o c tzvomt&T o «t y 

0IW i ^WBA^-f-V— 7 4. 9 4 0)ftl|Woct L Jt^: 
BfiLfZ^tT*. pTftSPI 3 O^Ie^— * > Hz 

[0 0 7 3] d(Dc*:5lC«tt5ltt«*t7 4 % 9 

4. 8 0. 1 o 4(&/**<£f&£mk^t!r£l£5£li. rtfi 

ft7 4, 8 0tT«a>tt*5lttffl*r9 4 % 10 4£(7)fyi 



g}2 0|-^-Tcfc5(3. pllftft 1 3 OOMOG t frt>J:<l 
<D«tt»tt»»7 4. 8 0<DSigtT i £ T{i(7>|g#pit± 
S5**9 4. 1 O 4£T*(D^gtT oAWftotW, EH 

*jf t -ei'DG t £ h7?*>?£Mlc«ft a r«*l£l= 

ii£f-#>f::l*. ±fSCD5£ (4) A<fi6y^Ocfc5l^ ±« 
(D«tt»tt»*r7 4. 8 0(7>/<^SS?^:T^<7)^!f11 

sj**94. 1 o4o>/<^s»*afi»3e-r*itffiL^ 

[0 0 7 4] /<^S»0>gSSli±lB(OS(4)(D* 

ic*i^-rLtfity5if=i±*i&s(*ft<. 

tttf. p-y >ya>wjhr=jiiit-r*cfc^-c**. 

[0 0 7 5] 5Jij)£(5 1 3 0CDMCMCOl^Tgl2 1 

■Hrtt^y > h*«Aa-OU5 o t ?y > hS«=i-nu 

6 0<>:7b<|g££*V-Cl,^^. ^'J > hSSA3^Jl/5 O 

<t > hSSa^;u6 0(DStS5 1 % 6 1 itm—l&Vt 

12 41*. ^'J > h»1SA=l-r;L,5 Ot£(fT^LTL> 
£o C^"C. 12 1 lib>X*;U$f 3 0|Z*tftU>X3 

h»ffi=i -r jus ocDM'k^-f m-efcy . 123^1 

951 3 O^I^S^ti-Cfe^o 1241*^* — 

^XA=]-r;U5 3 $-cfcy"F^fC^ltf-li#CD^j$7KL 

[00 7 6] U>X7t-WU$T3 0 1*. ±^ Lfc J: 5 Icftjim 
fiEf^Sixfc+ffi*it<7>ll6*^ffl*rr*fcy^ffi3 1 
TL^Ct^b, U>%*;u^3 0(7)S'LMi. U2 1IC 

^td: 5icu>X/t^;u^ 3 o(D*<k£ y t^S3 i ^y 

U>X3 7^W^^, U>X7^;uy 3 OGOS'frl*. 
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